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(54) METHOD FOR FORMING COATING FILM 

(57)Abstract: 

PURPOSE: To apply a powdery coating film excellent in corrosion resistance and adhesive strength on 
various members by vibrating or agitating a member to be treated, an unhardened resin, a powdery 
material and a coating film forming medium in a vessel. 

CONSTITUTION: The member to be treated, the resin, the powder material and the coating film forming 
medium are charged into the vessel. The resin is in partially unhardened state at the initial stage of the 
coating film forming process and is composed of e.g. melamine resin, epoxy resin, urethane resin or the 
like. The powdery material is the structural material of the powdery coating film formed on the member to 
be treated and composed of e.g. various metals, a powdery ceramic, a plastics or the like. And the coating 
film forming medium is smaller than the member to be treated and larger than the powdery material. And 
the resin is hardened while vibrating or agitating the member, the resin, the powder and the medium 
charged into the vessel. 
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* NOTICES * 

iTPO and NCI PI are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the approach of sticking and forming a coat in a processed member front face A processed 
member, The resin like a coat formation fault which is in the condition of not hardening, partially in the first 
stage at least, The fine-particles matter (it sets like a coat formation fault and there is also a thing of hard resin 
powder rather than said resin), And the coat formation approach characterized by forming the coat which 
contains the fine-particles matter when a dimension is substantially smaller than said processed member and a 
dimension adds vibration or stirring to a large coat formation medium within a container substantially rather 
than said fine-particles matter. 

[Claim 2] it is serially about said processed member, the fine-particles matter, and resin, putting in a coat 
formation medium beforehand in said container, and adding vibration or stirring — it is — the coat formation 
approach according to claim 1 characterized by inserting in said container at coincidence. 
[Claim 3] The coat formation approach given in two from claim 1 characterized by stiffening said resin during 
vibration or stirring. 

[Claim 4] The coat formation approach given [ to claims 1-3 characterized by mixing a coat formation medium, 
said processed member, and resin within said container, inserting the fine-particles matter in said container 
further, and performing vibration or stirring ] in any 1 term. 

[Claim 5] The processed member which gave the coat which consists of the first resin like a coat formation fault 
which is in the condition of not hardening, partially in the first stage at least in the approach of sticking and 
forming a coat in a processed member front face, The fine-particles matter (it sets like a coat formation fault and 
there is also a thing of hard resin powder rather than said resin), And the coat formation approach characterized 
by forming the coat which contains the fine-particles matter when a dimension is substantially smaller than said 
processed member and a dimension adds vibration or stirring to a large coat formation medium within a 
container substantially rather than said fine-particles matter. 

[Claim 6] The coat formation approach according to claim 5 which is said first resin and congener, or resin of a 
different kind, and is characterized by mixing with said processed member, the fine-particles matter, and a coat 
formation medium the second resin like a coat formation fault which is in the condition of not hardening, 
partially in the first stage at least. 

[Claim 7] The coat formation approach given in any 1 term to claims 1 -6 characterized by hardening the resin 
after coat formation and in this coat on said processed member front face. 

[Claim 8] The coat formation approach given [ to claims 1-7 characterized by removing the isolation fine- 
particles matter which remains after coat formation on said processed member front face at the surface section 
of this coat ] in any 1 term. 

[Claim 9] The coat formation approach according to claim 8 characterized by rubbing the processed member 
front face in which this coat was formed, by the elastic medium in case the residual isolation fine particles of 
said coat surface section are removed. 

[Claim 10] The coat formation approach given [ to claims 1-9 characterized by heat-treating to the processed 
member in which said coat was formed ] in any 1 term. 

[Claim 1 1] the same as that of said resin in the processed member in which said coat was formed — it is — it is — 
the coat formation approach given [ to claims 1-10 characterized by covering with different resin from said 
resin ] in any 1 term. 

[Claim 12] The coat formation approach according to claim 1 1 characterized by a dimension adding vibration or 
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churning to a small coat formation medium and this resin within a container substantially rather than said 
processed member in case resin covering according to claim 1 1 is given. 

[Claim 13] The coat formation approach according to claim 1 1 characterized by performing resin covering 
according to claim 1 1 by paint. 

[Claim 14] The coat formation approach given [ to claims 1-10 characterized by forming the coat of a metal or 
an alloy in the processed member which formed said coat using the conductive fine-particles matter ] in any 1 
term. 

[Claim 15] The coat formation approach according to claim 14 characterized by forming the coat of said metal 
or an alloy with electroplating or nonelectrolytic plating. 

[Claim 16] The coat formation approach given [ to claims 1-15 characterized by said processed member being a 
rare earth sintered magnet ] in any 1 term. 

[Claim 17] The coat formation approach given [ to claims 1-16 characterized by said processed member being a 
rare earth resin bond magnet ] in any 1 term. 

[Claim 18] The coat formation approach given [ to claims 1-17 characterized by replacing with some or all of 
resin with which vibration or stirring is added, and using the inorganic adhesion matter with said processed 
member, said fine-particles matter, and a coat formation medium ] in any 1 term. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of forming a coat in the front face of various 
members. The various members said here are the machine part used for various machines, an automobile and 
other cars, a vessel, an airplane, etc., the electrical and electric equipment and electronic parts, an ornament 
supply, metallic ornaments, a magnet, toy components, etc., and are bits and pieces comparatively. Moreover, 
the quality of the materials of a member are a metal, an alloy, an intermetallic compound, an inorganic 
compound, plastics, the ceramics, etc. Moreover, various well-known coats are already formed in the front face, 
or, as for various members, surface treatment may be given. 

[0002] Moreover, the "coat" formed by the approach of the invention in this application aims at formation of the 
substrate layer for forming various, still better known coats for the purpose of corrosion prevention, 
mechanical-strength grant, the insulating stratification, and/or fine sight grant. A lubricative application [****] 
does not make this invention an object with a wear-resistant application [****], molybdenum disulfide, etc. 
with titanium nitride etc. 
[0003] 

[Description of the Prior Art] Furthermore, this invention relates to amelioration of the approach of forming the 
coat of fine particles. As a conventional technique which forms the coat of fine particles, the following 
approaches are well-known. 

[0004] ** A powder coating this gentleman method is an approach of depositing powder coatings on the 
member which carried out preheating by spraying, spraying, thermal spraying, etc., they carrying out melting to 
it, and obtaining a paint film. Since this approach does not use a solvent, it does not have a public nuisance by 
the solvent, and has the advantage which is saving-resources-like. As patent reference about this approach, there 
are JP,2-258084,A, JP,57-13347,B, JP,53-29347,A, and JP,58-37029,B. Moreover, powder coating is 
performed by electrostatic spray painting. 

[0005] ** A fine-particles covering this gentleman method is divided into that in which the processed member 
front face has an adhesive property, and the approach of being a non-adhesive property. According to JP,2- 
71 872,A belonging to the former, the fine-particles matter is contacted on the member front face which gave 
adhesiveness beforehand, the fine particles which added vibration to the member and adhered to the member 
front face are compressed below into bulk density, and the method of removing the powder which has not fixed 
to the posterior part material is indicated. As a member, the fluorescence toner is shown for the screen of color 
television in said official report as an example as fine particles. 

[0006] JP,52-43731,A belonging to the latter puts in a metal or alloy powder, and the spherical or granular hard 
matter in metal goods in the air, rotates or vibrates these metal goods, and indicates the approach of covering a 
metal or alloy powder to a product inside. Fine particles are stuck to metal goods by pressure, and diffused 
junction is also performed by making diffusion cause between a powdered metal and the metal of a product with 
the heat energy which originates in vibration at coincidence. According to this approach, it is stated that the 
thermal resistance of the inside of a hollow product improves. 

[0007] ** It is the approach of making the metal powder rolling-out method metal powder adhere on the surface 
of a rolled plate, sticking powder to a rolled plate by pressure with roll rolling, and carrying out diffused 
junction by the postheat treatment (refer to JP,52-33840,A, No. 143531 [ 51 to ], No. 54270 [ 57 to ], and 47 
No. -29232). 
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[0008] 

[Problem(s) to be Solved by the Invention] The formation approach of a fine-particles coat has the following 

advantages to the various coat forming methods. In order not to use racid, alkali, etc. to electroplating or a 

nonelectrolytic plating method, while processing of processing waste fluid becomes unnecessary, even if a 

processed member is activity, problems, such as corrosion, do not arise. 

Exposing rprocessed member to an elevated temperature to a hot-dipping method is avoided. 

PVD and a CVD method — receiving — : — large-scale equipment has needlessness and high productivity. 

[0009] However, it is required to satisfy the engine performance required of a coat for applying a fine-particles 

coat to various members, and also for the efficiency and dependability of the coat forming method to be high. 

[0010] ** Since the metal powder rolling-out method is restricted to the quality of the material which a 

processed member is a plate and can be rolled out, a direct fine-particles coat cannot be formed in a machine 

part etc. 

[001 1] ** It cannot be said that it is efficient since the powder coating approach needs actuation of reversing or 
hanging it to ** etc. when processed members are accessories although it applies powder coatings to a 
processed member with spraying of a coating, a spray, etc. Moreover, there is a problem of being inapplicable 
in an ingredient with degradation of the quality of the material by heating a processed member etc. 
[0012] ** Since powder was compressed by vibration between powder particles in the powder which is on it 
although it has a certain amount of [ the fine particles in which the approach indicated by JP,2-71872,A among 
fine-particles coating adhered to the adhesive front face ] adhesion force, when fine-particles covering requires 
external force, since there are also many dedropping and clearances where it becomes empty and a corrosive 
medium permeates easily, don't turn to the purposes, such as corrosion prevention. Furthermore, when a 
processed member has irregularity, the fine particles to a crevice are attached and the surroundings are poor. 
[0013] ** The approach indicated by JP, 52-43731, A among fine-particles coating performs mechanical 
association (sticking by pressure) and diffused junction to coincidence. For that, considerable energy is 
required, for example, the high-speed planetary mill of the vibration mill of 500kg of exciting force or rotational 
frequency 300rpm is used in the example. Therefore, a processed member needs for reinforcement to be high 
and neither a ceramic nor the plastics with low reinforcement serves as a processed member. Moreover, since 
weak fine particles, such as an oxide, are destroyed by vibration, it is inapplicable. 

[0014] The approach indicated by above-shown JP,52-43731,A is not employable as the approach of forming a 
coat in the various members which can apply only to covering of only an inside, and are said by this invention 
since considerable high energy is required. ** Although application to various members is possible for the 
approach of JP,2-71 872,A among the powder coating approach and fine-particles coating of **, since there are 
the above problems, this invention aims at offering the coat formation approach which adhesion force is 
excellent in and can form a precise fine-particles coat while it raises the efficiency of fine-particles covering 
formation. 
[0015] 

[Means for Solving the Problem and its Function] In the fine-particles coat forming method in this invention 
method, the features-place is in below compared with a conventional method. If resin, the fine-particles matter, 
and a processed member are vibrated or stirred within a container with a coat formation medium, the layer of 
resin will be first formed in a processed member front face. Since contact of a member front face, resin, and a 
member front face and a fine-particles particle takes place to coincidence when the thickness of this resin layer 
changes by the order of materials charging of the fine-particles matter, resin, a coat formation medium, and a 
processed member, or the mixed method, for example, an injection of resin and the fine-particles matter is 
performed to coincidence, it may become [ whether the resin independent layer formed in a member front face 
becomes very thin, and ] detection difficulty. 

[001 6] Resin coat formation is followed, and the fine-particles matter is caught and fixed by the resin layer 
according to the adhesion of a resin layer. When a resin layer hardens on a processed member front face 
similarly, the fine-particles matter is caught and hardened. Since the coat formation medium which has received 
vibration or stirring is pressed fit between the particles which gave striking power to the fine-particles matter 
which has received vibration or stirring similarly, were caught by the resin layer and were already stuffed into it 
in the particle of said fine-particles matter, in addition to the adhesion of resin etc., the fine-particles matter is 
fixed still more strongly by the striking power of a coat formation medium. Moreover, a collision of a processed 
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member comrade also takes place in part, and press fit of the fine-particles matter is promoted similarly. 
Therefore, since a resin layer also becomes thick while many fine-particles matter comes to be gradually mixed 
by the resin layer, a coat continues growing. 

[0017] Since association is made between resin and the fine-particles matter and also the particle comrade of the 
fine-particles matter collides on a processed member front face through the striking power of a coat formation 
medium as explained above, the bonding strength by diffusion between atoms by frictional heat is mainly 
secondarily made by plastic deformation and the row also among these. Especially when the fine-particles 
matter is the metal which is rich in ductility like aluminum, Cu, Zn, Sn, Au, Ag, Pb(s), and these alloys, an 
alloy, or plastics, these powder particle that collided deforms plastically and it is joined like a pressure welding. 
Moreover, such junction takes place also between the fine-particles matter and a processed member. As a result, 
the configuration of the matter in a coat becomes firm. The coat stratification according that the fine-particles 
matter is inductility matter to association- between fine-particles particles and this stops being able to happen 
easily. 

[0018] The coat formation medium which collides with a coat front face presses out resin from between the 
particles of the fine-particles matter, and oozes on the coat front face under formation. Resin adheres also to a 
coat formation medium in part, the processed member front face of others [ resin / this / medium / coat 
formation ] — the time — colliding — the time — again — a processed member front face — adhering . A fine- 
particles particle adheres to this resin layer front face. The extraction of such resin and the above-mentioned 
coat growth advance to coincidence. However, the rate of the fine-particles matter in a coat front face increases 
with membranous growth, then, a coat formation medium deals a blow to the fine-particles matter in a coat front 
face — while coming out, and condensing the fine-particles matter and the rate of resin decreasing increasingly, 
a growth-of-anodic-oxide-film rate falls. This is because the adhesion force in that the fine-particles matter is 
omitted from a coat and a surface becomes low. 

[0019] this invention approach explained above is an approach that the coat in which was characterized by 
using the striking power of the coat formation medium carried although it does not participate in coat formation 
as compared with above-shown JP,2-71872,A, and adhesive strength was excellent by this can be obtained. 
Moreover, it is the approach that this invention approach is formed by the resin which mixes an adhesion side 
together with other coat formation mixture as compared with above-shown JP,52-43731,A, and it is 
characterized by using the striking power of the coat formation medium carried although it does not participate 
in coat formation, and practically sufficient adhesive strength is excellent in little energy by this, and a precise 
coat can be obtained. 

[0020] Condition (a) - (d) required in order to realize like the above coat formation faults is explained, 
(a) Locally or on the whole, resin needs to be in the condition of not hardening, in the first stage, even if few 
[ like a coat formation fault ]. If it is in the condition which the whole resin hardened [ whole / coat formation 
fault ] For example, formation of the resin layer in the processed member front face which serves as a 
forerunner of coat growth since there is almost no adhesive strength on the front face of a member of resin when 
the solid-state resin hardened completely is independently used in ordinary temperature does not take place. 
Moreover, since [ of a between / fine-particles particles ] it does not happen beginning to bleed, resin, the fine- 
particles matter, a processed member, and a coat formation medium (hereafter, when naming generically, "coat 
formation mixture" is called) stop at only being mixed. "Un-hardening" means that it is in an elastic condition 
rather than the resin in the phase which evaporation, curing, etc. of a solvent are completed to the resin in a 
coat, and is finally used. 

[0021] (b) It is necessary to include a processed member and coat formation mixture needs to be made to 
vibrate or stir. If a processed member is made to contact, fixing a processed member and mixing other coat 
formation mixture, it will become difficult to make a uniform coat form all over a processed member. 
Moreover, a coat formation medium is made to secede from a processed member front face by mixing, and 
although an intervention is carried out to coat formation, it can stop at a medium. 

[0022] (c) Although a coat formation medium generates striking power and formation of a coat is carried, it 
does not become the component of a coat substantially in itself. Since a coat formation medium will be caught 
in a coat if a larger coat formation medium than a processed member cannot generate uniform striking power on 
the former front face and it is smaller than powder, the requirements for a dimension which was limited to claim 
1 are required. However, as long as it is 70% or less of range in a volume ratio, the bigger medium than a 
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processed member may be contained. Moreover, when the direction on which striking power is centralized to 
some extent uses a spherical medium since press fit of fine particles advances well for example, the diameter is 
more desirably desirable 1mm or more 0.5mm or more, and, also in other configurations, it applies to this. 
Moreover, when smaller [ than a processed member ] and each of media is replaced with the ball of this volume, 
it says that the diameter is smaller than the greatest thing among the diameters of a processed member. 
Moreover, if requirements are filled with the average dimension to powder, desired striking power can be made. 
That is, if the former is larger than the latter with an average dimension in a part of particle used as a coat 
formation medium being finer than the fine-particles matter, desired striking power can be made. However, it is 
desirable for a medium finer than these fine-particles matter to have a possibility that it may be crowded for the 
inside of a coat, and not to be contained as much as possible. 

[0023] The quality of the material of a coat formation medium needs to be satisfying the following 
requirements. 

** There needs to be no big form status change-ization which observes a coat formation medium before and 
after coat formation by plastic deformation, and is accepted with the naked eye, and set like a coat formation 
fault and elastic deformation should not become extremely large. Therefore, soft rubber etc. does not satisfy this 
requirement. 

** It is divided and there are not a chip, rapid wear, etc. (there may be some wear by long-term use). 
[0024] If the coat formation medium of the quality of the material which does not satisfy these requirements 
causes plastic deformation by the collision with processed material or causes extremely big elastic deformation 
like soft rubber, the blow dealt to the latter will be insufficient and desired coat formation will not take place. 
Moreover, if it is divided and a chip and rapid wear take place, the useful life longevity of a medium becomes 
short and is uneconomical. 

[0025] (d) The fine-particles matter must be smaller than a coat formation medium, in order to be incorporated 
in a coat. Although especially the property of the fine-particles matter is not limited, in the case of resin powder, 
it is required to be resin more nearly hard than the resin which set like the coat formation fault and was stated by 
(a). Hereafter, each claim is explained about the configuration and operation in order. 

[0026] This invention which consists of above-mentioned requirements (a) - (d) In the approach of sticking and 
forming a coat in a processed member front face A processed member, The resin like a coat formation fault 
which is in the condition of not hardening, partially in the first stage at least, The fine-particles matter (it sets 
like a coat formation fault and there is also a thing of hard resin powder rather than said resin), And when a 
dimension is substantially smaller than said processed member and a dimension adds vibration or stirring to a 
large coat formation medium within a container substantially rather than said fine-particles matter, it is the coat 
formation approach characterized by forming the coat containing the fine-particles matter (claim 1). 
[0027] In this invention as resin Melamine resin, an epoxy resin, phenol resin, Furan resin, urethane resin, an 
unsaturated polyester resin, polyimide resin, The thermosetting resin of 1 liquid, such as a urea-resin, or 2 liquid 
hybrid model, unsaturated polyester, Ultraviolet rays, such as an acrylic monomer with partial saturation poly 
isocyanate and a hydroxyl group, The resin hardened by the electron ray and other radiation irradiation, acrylic 
resin, polyester, Polyethylene, polyethylene terephthalate, polypropylene, a polyvinyl chloride, Thermoplastics, 
such as polyvinyl alcohol, nylon, polystyrene, and polyvinyl acetate, and those liquefied prepolymers or a 
monomer and the organic binder generally used for powder molding, for example, paraffin, camphor, etc. can 
be used. Moreover, natural products, such as gelatin, glue, and a Rhus verniciflua, can be used as resin. 
[0028] Moreover, since resin needs to spread round the front face of a processed member at homogeneity, the 
above-mentioned resin has the most desirable thing that is not half-liquid-like hardened [ liquefied or ]. 
Moreover, a fluidity is raised, and in order to spread over a member front face at homogeneity, an organic 
solvent or water can use a solid-state or liquefied resin, dissolving, diluting or distributing. In this case, since a 
solvent or water evaporates during mixing, adhesiveness increases gradually, and adhesion of fine particles 
takes place. However, if there are too many amounts of an organic solvent etc., it will become inadequate 
adhering to the processed member front face of the fine-particles matter. Moreover, thermoplastics is heated, 
increases a fluidity and adhesiveness and can be used. Since the fluidity of resin becomes small when using it 
independently without distributing fine-particles resin to a solvent etc., in order to distribute homogeneity 
between fine-particles particles, it is desirable to fine-particles be the matter, to be an EQC, or for fine-particles 
resin to be more detailed. These solvents, water, etc. are evaporated under coat formation and from the coat 
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after formation. 

[0029] Furthermore, when a processed member contains resin like a resin bond magnet and a plastics member, 
add the solvent of the resin into coat formation mixture, resin is made to begin to melt from a processed 
member, and coat formation mixture can also be supplied. If the viscosity of resin is raised by evaporation of a 
solvent etc., the resin which once began to melt will adhere to a processed member, and will form a resin coat. 
[0030] Next, the fine-particles matter is a constituent of the fine-particles coat formed on a processed member. 
If it is resin, plastics, coating powder, etc. further and is various metals, alloy powder and ceramic powder, and 
the thing that has functions, such as corrosion prevention, fine sight grant, insulating grant, and improvement in 
on the strength, as fine-particles matter, various fine particles can be used. 

[0031] If an example is given, as metal powder, there is alloy powder which makes a principal component 
powder, such as aluminum, Cu, Mg, Ti, Fe, Cr, Co, nickel, Zn, Pb, Sn, Rh, Ir, Pd, Pt, Ag, Au, Mo, and W, and 
them. All of these metals excel resin in reinforcement, and since there is little deterioration by water, salt water, 
etc., corrosion resistance is excellent. Since stainless steel, Cr, nickel, Mo, W, etc. make the firm passive state 
film on a front face, it excels in corrosion resistance. Therefore, these metals raise the reinforcement of a coat, 
and corrosion resistance. Since Rh, Ir, Pd, Ag, Au, etc. have a good fine sight and corrosion resistance when the 
place by which each metal is characterized is mentioned, these properties are given to a coat. Moreover, since 
Cu etc. has good corrosion resistance and good electrical conductivity, it is used for formation of an 
anticorrosion coat, formation of a plating primer coating layer, etc. good, nickel is also used for formation of a 
plating primer coating layer etc. good. Zn and Sn carry out the corrosion prevention of almost all the metals 
according to the sacrificial anode effectiveness. 

[0032] Ceramic powder is chemically more stable than a metal, and corrosion resistance is superior to the 
above-mentioned resin-metal compound coat, various kinds, such as a multiple oxide which makes the base an 
oxide, MgO and aluminum 203, Si02, Ti02, Cr02, Mn02, Fe 203, FeO, Fe 304, CoO, NiO, CuO, ZnO and 
Zr02, MoO, and them as these ceramics, and TiN, BN, » various kinds, such as SiC, WC, TiC(s), etc., such as 
a stable nitride, — stable carbide etc. can be used. 

[0033] The above-mentioned metal, the above-mentioned ceramics, etc. may be contained in resin as a 
compounding agent, a pigment, etc. Moreover, two or more sorts of powder may be mixed and used. 
[0034] When using resin powder as fine-particles matter, the powdered resin which made various thermosetting 
resin, **** plasticity resin, and these distribute various pigments can be used. Therefore, since the coat of 
powdered resin has leather **** and good adhesion in the condition of carrying out full hardening and it excels 
in corrosion resistance as a result, in this invention, liquefied resin and powdered resin may be kneaded with 
other coat formation mixture. 

[0035] The grain size of the fine-particles matter changes according to the magnitude of a processed member, 
the thickness of a coat, and the quality of the material of the fine-particles matter. In the case of the fine 
particles which cannot deform easily due to hard [, such as ceramic fine particles, ], it is desirable for grain size 
to be small, and in the case of the metal powder which is rich in ductility, although it may be larger than this, 
generally, it is within the limits of 0.05-500 micrometers. 0.1-300 micrometers is within the limits of 0.1-100 
micrometers more desirably. Generally, fine particles are easy to be caught with resin, so that grain size is 
small. Moreover, the particle with a small grain size tends to be pushed in by blow between the particles of the 
fine-particles matter currently distributed on a resin coat, and sticking by pressure and association with the fine- 
particles comrade or processed ingredient by plastic deformation tend to take place. Therefore, striking power is 
so small that the grain size of the fine-particles matter is small, and it ends, and the surface roughness of a coat 
also becomes small. 

[0036] A coat formation medium can use a rigid plastic etc. for products made from the ceramics, such as iron, 
carbon steel, other alloy steel, copper and a copper alloy, aluminum and an aluminium alloy, other various 
metals, the product made from an alloy or aluminum 203, Si02, Ti02, Zr02, and SiC, and a glass pan. 
Moreover, hard rubber can also be used if sufficient striking power for coat shaping is applied. It is necessary to 
choose suitably the size of these media, and the quality of the material according to the quality of the material of 
the configuration of a member and size, and the fine particles to be used. Moreover, two or more sizes and the 
medium of the quality of the material can also be mixed and used. Moreover, they can also use depending on 
the case, being able to give surface treatment and surface coating. Moreover, the compound medium constituted 
with two or more above-mentioned ingredients may be used. Moreover, since relaxation and equalization of 
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striking power are performed and the homogeneity of a coat and dispersion of thickness are suppressed, elastic 
media, such as wood flour, and soft rubber, flexible plastics, may be suitably mixed in 50% or less of range of a 
volume ratio to said medium. Since these hardly produce striking power if they are independent, they are surely 
used together with said coat formation medium. 

[0037] A globular shape, an ellipse form, a cube, the triangle pole, a cylinder, a cone, a triangular pyramid, a 
square drill, rhombohedron, an indeterminate form object, and other various configurations can be used for the 
configuration of a coat formation medium. 

[0038] The rate of each component (element) of coat formation mixture determines that it does not incline 
toward one of elements, but the whole balances so that an operation of a request of each component may be 
demonstrated. The amount of fine particles and resin becomes settled with the sum total of the thickness of the 
coat given to a member, and the surface area of a member. However, as for the ratio of resin and fine particles, 
it is desirable to convert into the volume after hardening of resin and to set up a pitch to 0.5% or more. 
Adhering to the member of fine particles becomes being less than [ this ] inadequate, moreover, the mixing ratio 
of a medium and a member — although it changes with configurations of a member, if a medium is not blended 
20% or more by the apparent volume ratio at least, it is difficult for a rate for the homogeneity on the front face 
of a member and sufficient blow not to be performed, but to obtain a good coat. 

[0039] Vibration or stirring within a container can be carried out by various approaches which are described 
below, the arm 3 (refer to drawing 1 ) which was prepared in the container 2 and fixed to the revolving shaft 4, 
and the wing 5 (refer to drawing 2 ) which fixed to the revolving shaft 4 — or although not illustrated, it is 
accomplished with agitators, such as an impeller and a blade. In addition, ten in drawing is coat formation 
mixture. Moreover, as shown in drawing 3 , the drum or pot-like container itself may be rotated on a roller 6. As 
furthermore shown in drawing 4 , the drum-like container 2 which fixed to the revolving shaft may be rotated. 
The upper part may be released, the container may be sealed, or whichever is sufficient as it. In addition, a 
container 2 may be shaken as shown in drawing 5 . You may agitate during rocking. Moreover, the powder 
mixture 10 may be put in in the container 2 attached at the tip of the arm 7 which fixed symmetrically to the 
revolving shaft 4 shown in drawing 6 R> 6, and powder mixture may be mixed with a centrifugal force. It is 
desirable to make a container 2 rotate. As long as actuation of a container is the same, a rotational device may 
use the electrode holder of not only this but the shape for example, of a disk. 

[0040] Or vibration may be added to coat formation mixture with the shaker 8 prepared in a container 2 and out 
of the container (refer to drawing 7 ). The magnitude of the force (exciting force) which takes an example to the 
approach of adding vibration below, and is applied to coat formation mixture is explained. The value 
(henceforth "exciting-force-ed"-dimensionless number -) which averaged exciting force by the gravity 
(henceforth "oscillating gravity") of a container and coat formation mixture becomes the index of the impulse 
force which a coat formation medium applies to a processed member. As an example, when it is weight- lkgf of 
a 2.81. container, weight-lOkgf of a steel ball (coat formation medium), and weight-lkgf of a processed 
member, oscillating gravity serves as 12kgf(s). At this time, the exciting force with the desirable period of 40Hz 
is 20-50kgf. Therefore, exciting force-ed is set to 1.67 (= 20/12)-4.17 (50/12). 

[0041] When using a larger container and it is weight-4.5kgf of a 201. container, weight-70kgf of a steel ball 
(coat formation medium), and weight-5.5kgf of a processed member as an example, oscillating gravity serves as 
80kgf(s). At this time, the exciting force with the desirable period of 25Hz is 150kgf(s). Therefore, exciting 
force-ed is 150 / 80= 1.88. 

[0042] Although about 10 is sufficient as the upper limit of exciting force-ed when the processed member is 
made of the tough quality of the materials, such as a ferrous material, it is desirable to make the upper limit of 
exciting force-ed or less into five with the weak quality of the materials, such as a rare earth magnet, a bond 
magnet, ceramics, and glass. Moreover, as for especially the minimum of exciting force-ed, it is [ one or more ] 
desirable that it is 1.5 or more. If exciting force-ed is smaller than this minimum, a coat growth rate will become 
slow, on the other hand, when larger [ than an upper limit ] and a processed member is the weak quality of the 
material, that destruction becomes easy to take place, and deformation of a coat formation medium also 
becomes easy to take place. Although especially the frequency of vibration is not limited, it is desirable that it is 
the range of 2Hz - 200Hz. The amplitude at this time goes into the range of the above-mentioned exciting force- 
ed by 0.5-1 0mm. 

[0043] Then, in the case of a churning method, it is desirable for the centrifugal force generated by rotation to 
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be contained in the range of the above-mentioned exciting force-ed to the sum total weight of coat formation 
mixture and a container. However, if a rotational frequency is too large and the volume rate of the coat 
formation mixture in/or a container is too large, coat formation mixture will be pushed against a vessel wall, and 
mixing will not fully take place. Therefore, as for 60 or less rpm and/, or the aforementioned volume rate, it is 
[ a rotational frequency ] desirable to fulfill 80% or less of conditions. 

[0044] The equipment furthermore shown in drawing 8 as an excitation method can be used. Vibration exciter 8 
is attached in the inferior surface of tongue of 20, and it is with the shape of U character which attached the 1- 
20-degree inclination preferably, and is as while adding vibration to the coat formation mixture 10, and 20 tops 
are slid down. A cross-section configuration is not limited to U typeface, but can use the thing of various 
configurations, such as circular, V typeface, and a square shape. Moreover, the upper part of a flume 20 does 
not necessarily need to be released. The vibrating screen 22 is installed down the lower limit of a flume 20. The 
vibrating screen 22 is smaller than the processed member 23, fixes a larger mesh than the coat formation media 
24, such as a steel ball, to a frame etc., and it connects it with vibration exciter while making the whole incline. 
Therefore, the coat formation mixture which fell on the vibrating screen 22 passes through a mesh with the coat 
formation medium 24, and falls caudad, and, on the other hand, the processed member 23 is conveyed on the 
vibrating screen 22. The coat formation medium 24 is recovered by the medium recovery conveyor 30 which 
the vibrating screen 22 formed caudad, and a reuse is carried out to coat formation use. Moreover, the processed 
member 23 is recovered by the recall conveyor 31 formed in the bottom edge of the vibrating screen 22. If the 
above equipments are used, continuation full automatic-ization of coat formation will be attained. Furthermore, 
a flume 20 can be made into the shape of a ** face crease or a whorl as shown in drawing 7 , and occupancy 
area of a flume 20 can be lessened. If it is with this ** face crease and outlet 20a of 20 is brought just under 
insertion section 20of coat formation mixture 20b b, the return path when carrying out the return of the coat 
formation medium can be shortened. Moreover, although illustration has not been carried out, it can hold a 
flume in a container and can also vibrate it the whole container. 

[0045] It is desirable to mix a coat formation medium by vibration or stirring within a container, and to insert a 
processed member, the fine-particles matter, and resin in a container while mixing these media as insertion 
sequence to the container of each component of coat formation mixture, at serial or coincidence (the approach 
of claim 2). According to this approach, homogeneity mixing extent is raised. Although a coat formation 
medium is beforehand invested into a container here, and adhesion of resin required for coat formation is 
brought about by what vibration or stirring is added for and striking power can be generated, other processed 
members, the fine-particles matter and the insertion sequence of resin, a count, the independent charge, the 
coincidence charge, etc. is completely arbitrary. If the resin which contains a pigment as the approach of the 
coincidence charge is inserted in, the fine-particles matter and resin will become a container with the 
coincidence charge. 

[0046] However, special insertion sequence may be desirable. ** When the resin melted into a solvent and resin 
fine particles (fine-particles matter) are used for liquefied resin or a solvent pan : beforehand, if only these and 
resin fine particles are mixed, in being easy to dissolve resin fine particles in liquefied resin, powdered 
condensation will tend to take place, and a uniform coat will not be obtained. Therefore, when powdered resin 
is inserted in a container at a late process or it inserts in a container previously, the liquefied resin inserted in 
later is inserted in a processed member and coincidence. ** When either of the components of coat formation 
mixture is heated : insert in resin after inserting in a container the processed member and the heated coat 
formation medium which inserts in the processed member which inserted in; resin which inserts in resin after 
heating a processed member and inserting in a container, and which carried out afterbaking and of which; 
heating was done. 

[0047] By stiffening resin during vibration or stirring, the fixed force of the fine-particles matter caught by the 
resin coat can be heightened (the approach of claim 3). The approach of making it harden by the radiation 
irradiation of ultraviolet rays, a gamma ray, an electron ray, or others further etc. stiffened with a curing agent 
as the approach of hardening of resin using a 2 liquid hybrid model room-temperature-setting type of stiffening 
heat hardening mold resin with heating and of evaporating a solvent is possible. 

[0048] Furthermore, coat formation mixture other than the fine-particles matter can be beforehand mixed within 
a container, and the fine-particles matter can be inserted in in a container afterwards (the approach of claim 4). 
The advantage by this approach is as following ** - **. 
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[0049] ** By spreading equally enough over a processed member front face resin with a large fluidity which 
was diluted especially with the solvent, a resin coat equal enough can be made and it can cover with the fine- 
particles matter to homogeneity. 

[0050] ** As for the coat near the interface with the processed member used as a substrate, resin is set to rich, 
as for the front face of a coat, the fine-particles matter is set to rich, and the transition layer where the rate of 
these components changes continuously exists within a coat. Therefore, the adhesion force of a coat is high. 
[0051] ** Near the front face of a coat, the fine-particles matter is pressed fit, and depending on the 70 - 90 
volume % case, the rate of the fine-particles matter is almost very as high as 1 00%, and exceeds far the rate of 
pigment combination of a resin paint film, therefore, Ti02 for which the fine-particles matter is used as a 
pigment of a coating, MgO, and Fe 203 etc. — it is — as for a case, the engine performance for which a covering 
front face intercepts water and other corrosion components becomes very good. Usually, although the 
multilayer coating of the paint film is carried out and the amount of a pigment is made [ many ] in resin paint 
for heavy corrosion prevention, this requires time and effort, and in interlaminar peeling, it becomes empty and 
it has a lifting and the problem to which thickness becomes large. By this invention method, a coat with many 
pigments can be obtained by one processing, and there is an advantage that thickness is thin. 
[0052] You form the resin coat in the processed member beforehand, and a processed member, a coat formation 
medium, and the fine-particles matter can make it vibrate or stir after that in this invention. Therefore, the 
exception method of this this invention is set to the approach of forming a coat in a processed member front 
face. The processed member which gave the first resin coat like a coat formation fault which is in the condition 
of not hardening, partially in the first stage at least, The fine-particles matter (it sets like a coat formation fault 
and there is a thing of hard resin powder rather than said resin), And it is the coat formation approach which a 
dimension is substantially larger than said processed member from said fine-particles matter, and is 
characterized by a dimension adding vibration or stirring to a small coat formation medium within a container 
substantially (claim 5). 

[0053] This resin coat acts like the resin coat made to adhere to a processed member from the exterior in claim 
1 , and catches the fine-particles matter. Case [ whose processed member is / like a resin bond magnet or a 
plastics member ], if it is immersed in a solvent and this is pulled up, the resin near a magnetic front face begins 
to melt, and a resin coat can be made easily. 

[0054] Furthermore, in case the exception method of this invention is enforced, the fine-particles matter can be 
sprinkled on a resin coat (that is, the fine-particles matter is pasted up using the adhesion force which the resin 
coat has), and the method according to account of the Gokami can be enforced. 

[0055] In case the exception method of this invention is enforced, said resin (first resin) and congener, or resin 
(the second resin) of a different kind can be added into coat formation mixture (the approach of claim 6). The 
second resin flows on the resin coat already formed, makes a layer, grows and brings about association between 
fine-particles matter-resin. The resin mentioned above about claim 2 as this second resin can be used. 
[0056] After mixing in this invention, by hardening the resin of the coat of the processed member in which the 
coat was formed, a coat can be made to be able to strengthen and adhesion can be improved again (the approach 
of claim 7). Hardening is left in the ordinary temperature which is in a mixed container or heats a coat to the 
polymerization temperature of resin out of a container, and is performed by evaporating a solvent etc. This 
hardening processing is effective, also when forming the coat of this invention on it further by making into a 
substrate the coat formed when a film strength, adhesion, etc. were inadequate and obtaining a multilayer coat. 
Furthermore depending on the class of resin, it can also harden with ultraviolet rays or a gamma ray, an electron 
ray, etc. 

[0057] Immediately after coat formation, a lot of fine particles which are not fixed to a it top may remain, and 
when using the member processed by this invention by electrical and electric equipment, electronic parts, or a 
precision machinery component etc. which dislikes dust and dust, it is necessary to remove these fine particles. 
Therefore, it is desirable to remove isolation fine particles by approaches, such as ultrasonic cleaning and 
blasting of air, (the approach of claim 8). As for the hardening front stirrup of resin, next either can carry out 
removal of isolation fine particles. 

[0058] It is also possible to rub a coat front face by the elastic medium in removal of isolation fine particles (the 
approach of claim 9). The elasticity medium and member which for that mix within a container the member in 
which an elastic medium and an elastic coat were formed, for example, add vibration to a container can be 
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agitated. By this approach, according to the shearing force between an elastic medium and residual powder, 
residual powder is removed and, in addition, the front face of a coat is polished. As for this approach, an 
appearance with it is acquired. [ the large and removal effectiveness of residual powder and ] [ more beautiful 
than ultrasonic cleaning ] Therefore, it is suitable when using the member of this invention for an ornament 
supply and a sheathing supply. 

[0059] As the above-mentioned elastic medium, since itself has impact absorptive power to some extent, what 
does not damage the coat which gave striking power strong against a processed member, and was formed, or is 
not shaved off deeply is desirable. For example, saw dust, wood powder, walnut husks, flexible plastics, rubber, 
etc. are desirable. Furthermore oil etc. can be infiltrated into saw dust etc. and the effectiveness or rust-proofing 
nature of surface polishing can also be raised. 

[0060] Moreover, it can heat-treat to the processed member after the coat formation concerning this invention 
(the approach of claim 10). As for this purpose, one is hardening of resin. Although the curing temperature of 
resin changes with classes of resin, generally it is 30-200 degrees C, and the setting time is about 1 - 500 
minutes. Resin can be stiffened by performing heat treatment of this temperature and time amount. 
[0061] Other purposes of heat treatment are increasing the particles of the fine-particles matter, or the bonding 
strength between the fine-particles matter and a processed member by thermal diffusion. It is considering as the 
film which the pinhole of a coat was furthermore decreased and continued as much as possible. Moreover, 
homogenization of the membraneous quality by diffusion between each class of multilayers and improvement in 
corrosion resistance or a mechanical property may be meant. 

[0062] More than Mp (1/3) of the temperature of heat treatment is desirable at below the melting point (Mp:K) 
of the fine-particles matter, if heat treatment temperature exceeds the melting point of the fine-particles matter - 
- the fine-particles matter — melting — a molten bath — joining of who or members is started. The target 
effectiveness will be hard to be acquired if heat treatment temperature is lower than one third of the melting 
points. Since this heat treatment temperature must naturally be lower than the melting point of a processed 
member, this approach is applied to the processed member which consists of matter with the melting point 
higher than heat treatment temperature. Moreover, since heat treatment temperature becomes usually higher 
than the decomposition temperature of resin, most coats consist of fine-particles matter after heat treatment. 
When applying this approach, the thing which decomposition evaporation is easily carried out [ thing ] 
comparatively at low temperature, and does not make carbon etc. remain to a coat, for example, paraffin, 
polypropylene, various waxes of resin, etc. are desirable. Moreover, resin is before heat treatment and it is 
desirable for there to be as much as possible few content rates in a coat. The percentage is 50% or less. 
[0063] The above-mentioned heat treatment is effective when the fine-particles matter is a low-melt point point 
comparatively like Zn, Sn, or these alloys. That is, although these Zn etc. can carry out the corrosion prevention 
of almost all the metals according to the sacrifice corrosion prevention effectiveness, it is required for coat 
structure to be close to the continuation film for that purpose. Although the sacrifice corrosion prevention 
effectiveness is not fully demonstrated in severe corrosive environment which is continuously exposed to storm 
sewage and salt water in the coat which the fine-particles matter obtained by this invention approach 
distributed, the sacrifice corrosion prevention effectiveness which gives corrosion resistance good enough is 
acquired by heat treatment. Although the coat of Zn and Sn had been conventionally formed of electroplating or 
hot dipping, since the former was a wet process, it had waste water and the problem of by-product processing, 
plating thickness was as thick as 1 00 micrometers or more, and a thin coat was not obtained, but the latter had 
the problem of not being suitable in the bit and piece again. On the other hand, since this invention method can 
form a thin coat in a bit and piece according to a simple dry process, it is suitable for the field of the corrosion- 
resistant coat formation accompanied by a problem by electroplating or hot dipping. 

[0064] Furthermore, although it can heat-treat in atmospheric air when the fine-particles matter is matter with 
high corrosion resistance, such as aluminum and Sn, it is desirable to heat-treat in a vacuum or inert gas. 
[0065] Then, the approach of claim 1 1 is an approach of giving the protective film of resin to the front face of 
the above-mentioned coat. This approach is effective in raising the reinforcement of a coat, and corrosion 
resistance, when applied to the coat which does not heat-treat. Even if there are few pitches and they remove 
residual fine particles, the powdered fixed force of the front face of a coat is in addition weak. Since this 
invention member does not have the intention of the use as a slide member, the force is not continuously 
applied to a coat from the exterior, but when under handling and a member are attached in a machine and 
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impulse force and the strong force are applied from the exterior to inside, the fine-particles matter may be 
omitted or a coat may be destroyed locally. In order to prevent such un-arranging, it is effective to give the coat 
of resin. The coat of resin smooths a front face, and a fine sight also raises it, it fills a pinhole further, and bars 
osmosis of moisture. 

[0066] If resin covering is applied to the coat which heat-treated, high heat treatment temperature cannot be 
taken, but this will be sealed and closed, when full removal of a pinhole etc. is difficult, or when air bubbles and 
a crack arise during heat treatment. 

[0067] Although a spray or a processed member may be made immersed into resin, the approach of resin 
covering formation can form a coat in homogeneity thinly, if a resin coat formation medium is used like an 
approach according to claim 12. A resin coat formation medium applies the principle of the first coat formation 
medium of this invention to resin covering formation. 

[0068] Furthermore, paint of the usual coating containing a pigment can also perform resin covering (approach 
according to claim 13). In this case, in addition to the effectiveness of resin covering mentioned above, a good 
fine sight can be obtained. 

[0069] Moreover, as a protective film, the plating of a metal or an alloy or the distributed plating (electroplating 
or electrolysis plating) of a metal and a nonmetal other than a resin coat can be performed (the approach of 
claim 14). It was difficult to perform electroplating directly as substrates are non-conductive matter, such as 
ceramics and plastics, conventionally or conductivity is the bad uneven matter like a resin bond magnet, and 
complicated pretreatment was required though it was possible. Therefore, after carrying out nonelectrolytic 
plating to the substrate, generally the cost which performs electroplating, and the method of taking time and 
effort were performed, on the other hand, this invention — a substrate — a metal — since a rich layer can be 
given firmly and easily, electroplating of the non-conductive matter becomes very easy. 

[0070] Moreover, even if it was the matter which can be galvanized conventionally, it was difficult to adjust the 
presentation of plating alloy metallurgy group-nonmetal composite coatings in the large range. On the other 
hand, since this invention forms a coat with a non-electrochemical process, its range of presentation 
accommodation is very wide. 

[0071] Moreover, conventionally, by the chemical reaction of the plating electrolytic solution and a processed 
member, plating is difficult or there was a case of being impossible. This invention makes plating possible 
easily, also when starting. There is plating to a powder metallurgy ingredient as the example. Since this has 
pore, if it makes the plating electrolytic solution contact, plating liquid will permeate even the interior and 
electrodeposition will take place to internal corrosion or the interior of un-wanting. Although what is necessary 
is to have formed the metallic film upwards by PVD etc. and just to galvanize, in order to avoid this, PVD 
needs large-scale equipment. On the other hand, according to this invention method, the substrate of plating can 
be made by the very easy approach. Although activity light metals, such as Ag and Mg, or those alloys were not 
able to be galvanized if the member to plating liquid melted, **** happened and they did not perform special 
pretreatments, such as zincate processing, according to this invention method, plating to such a member is also 
enabled by the easy approach. 

[0072] Since, as for the fine-particles matter coat of this invention used as the substrate of a plating coat, some 
pinholes are formed in the gap of the particle of the fine-particles matter etc., a pinhole may be formed also in a 
plating coat. In this case, the pinhole in a plating coat can be prevented by thickening a plating coat a little or 
forming a nonelectrolytic plating coat in the substrate of a plating coat very thinly. 

[0073] Claims 16 and 17 are related with a processed member with very advantageous application of the coat by 
this invention approach. Before explaining the advantage, the conventional technique is explained per a rare 
earth magnet and its protective film. 

[0074] As for the outstanding magnetic properties, therefore need, the increment of a rare earth permanent 
magnet is being enhanced. Almost all the rare earth permanent magnets by which current production is carried 
out are the Sm-Co system which uses Sm and Co as a principal component, and a Nd-Fe-B system, and the 
resin bond magnet combined with what depended on sintering as a manufacturing method, and resin is almost 
the case. After a resin bond magnet presses the approach of performing compression molding after mixing resin 
with magnet powder, and hardening resin after that, an injection-molding method, and magnet powder, it is 
manufactured by the approach of infiltrating resin etc. since the rare earth magnet contains activity rare earth 
elements so much — an elevated temperature — if used in a humid environment, dispersion in the performance 
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degradation by corrosion or the engine performance will be produced, and the quality of a corrosion product 
will serve as a pollution source. In order that especially a Nd-Fe-B magnet may use iron as a principal 
component, corrosion resistance is low, grant of a protective coating is indispensable, and spraying and 
electropainting, such as an epoxy resin, are performed [ as opposed to / in current and nickel plating / sintering 
and a resin bond magnet ] as opposed to the sintered magnet. However, nickel plating performed to a Nd-Fe-B 
sintered magnet with many bits and pieces also has the problem that problems, such as trouble and waste fluid 
processing, have plating actuation as the galvanizing method was already explained, and also the adhesion of 
the plating by removal of the oxide of a substrate being inadequate is inferior. There are problems, like as paint 
of resin was also already explained, paint actuation takes time and effort. 

[0075] Moreover, since a bond magnet has the cheap price, and multilayer paint of resin is not realistic, 
monolayer paint is in use. For this reason, the corrosion resistance of a resin bond magnet has stopped at level 
lower than a sintered magnet, as a cure of this fault dissolution, giving electroplating on a nonelectrolytic 
plating substrate is proposed --**** (JP,3-1 16703, A) — there is a problem which was mentioned above. If 
electropainting is used, corrosion resistance will improve a little from spray painting, but this also needs large- 
scale paint and a waste fluid processing facility, and in order to carry out by hanging to a fixture fundamentally, 
it serves as cost quantity. Furthermore, since a resin bond magnet is porosity much more, if it does not thicken 
nonelectrolytic plating fairly, it does not serve as a good substrate from a sintered product. Moreover, it is said 
that management of a bath presentation is very difficult for the nonelectrolytic plating liquid which uses a Nd- 
Fe-B system as a processed member. 

[0076] The fine-particles-pitch powder coat formed in a rare earth magnet front face of this invention has the 
following advantages. 

** In the case of a sintered magnet :; coat formation conditions that surface treatment is not needed [ as opposed 
to / especially / the conventional plating coat ] are loose (that is, it is not necessary to set up conditions 
especially bearing a Nd-Fe-B magnet in mind), the conventional resin coat — receiving — the stable oxide 2, for 
example, TiO, MgO, and Fe 203 etc. — corrosion resistance can be made good by distributing fine particles in a 
coat and making [ many ] the content especially on a coat front face. 

[0077] It is Ti02 to drawing 12 . The result of having investigated the cross-section structure of the coat 
obtained by the approach of three in the example 1 which used fine particles and an epoxy resin with the 
electron microscope photograph (one 10000 times the scale factor [ a SEM image, ] of this) is shown, what is 
visible in the shape of a particle by the whole coat among drawing — Ti02 it is . An epoxy resin appears in the 
shape of a continuous phase in the upper part of a coat, the lower parts, and these middle. Moreover, the particle 
with the indistinct profile which is visible to the lower left side of a coat is resin and Ti02. Mixing is shown. 
Ti02 Although the resin which intervenes between particles is clearly accepted by ( ), it is not clear with a 
photograph. The coats made by this invention approach have gathered very densely [ fine particles ] so that 
drawing 12 may show. 

[0078] ** In the case of a resin bond magnet : since about the same corrosion resistance as multilayers is 
acquired to the conventional resin paint and the fine-particles matter and resin will be pressed fit in the hole of a 
resin bond magnet if a resin coat is first formed like [ coat / conventional / monolayer resin ]; whose corrosion 
resistance improves sharply, especially claims 6 and 7, a sealing effect is large, for this reason corrosion 
resistance improves, this invention coat which uses the conductive fine-particles matter to the conventional 
nonelectrolytic plating-electrolysis plating has very high industrial application possibility. 
[0079] When a plating coat is formed on the fine-particles-pitch powder coat formed in the rare earth magnet 
front face of this invention, there are the following advantages. 

** Since the plating substrate layer by this invention method has stuck firmly with resin on a base material front 
face in the case of a sintered magnet (comparing with the conventional plating coat), the plating coat which was 
excellent in adhesion is obtained by choosing a plating substrate layer appropriately to the plating layer formed 
on it. Moreover, although the plating coat usually had some pinhole, since the direct base material front face is 
arrived at as these pinholes are the conventional plating coats, the corrosion component which invaded from the 
pinhole permeates the interface on a plating layer and the front face of a base material, and tended to cause film 
peeling etc. When the oxidizing zone remains especially on the base material front face, they are a lifting and a 
cone about film peeling very much. However, by this invention method, since most corrosion components from 
a pinhole are altogether stopped by this substrate layer since the good resin of anti-corrosiveness and a powder- 
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mixing coat exist under a plating coat, and it is not spread on a base material front face, film peeling is lost. 
[0080] ** In the case of a resin bond magnet (comparing with the conventional nonelectrolytic plating) : 
generally the bath of nonelectrolytic plating is expensive, and since a large amount of costs start waste fluid 
processing etc., it serves as cost quantity. Moreover, several steps of adhesion force with a substrate is inferior 
to a resin coat. Moreover, generally thick-film-ization has limited nonelectrolytic plating to the thin film 5 
micrometers or less difficultly, and since especially a bond magnet is a porous body, it gathers the pinhole on 
the front face of a base material, and serves as a very porous coat. Such film does not almost have the cutoff 
capacity of the corrosion component which permeates from the pinhole of the electrolysis plating film formed 
on it, and tends to produce dispersion, such as film peeling. Moreover, the plating liquid of nonelectrolytic 
plating tends to remain at the pinhole of a bond magnet, and becomes the cause of film peeling that this is also 
big. Nd system bond magnet which gave nonelectrolytic plating has not yet resulted in mass production for 
these troubles. 

[0081] According to this invention method, the closure of the pinhole on the front face of a magnet is carried 
out with resin, and since it is firmly stuck to the metal layer which serves as a substrate of plating by this resin 
layer further, the plating coat formed on it also has good adhesion. In order that this substrate layer may prevent 
diffusion of the corrosion component on the front face of a magnet like **, the corrosion resistance excellent 
farther as a result than a conventional method is acquired. 

[0082] Although how to form a coat with resin was explained by the approach explained above, the silicate 
represented by the adhesion matter of an inorganic system, for example, water glass, can form a glass coat in a 
processed member front face by being able to make it distribute the fine-particles matter, a coat formation 
medium, and a processed member uniformly and mix, and making it fall by temperature, the solvent, or water 
dilution, while mixing viscosity. Moreover, a glass coat can catch the fine-particles matter. Therefore, it can 
replace with resin or the inorganic adhesion matter can be used with resin. 
[0083] Hereafter, an example explains this invention in detail. 
[Example] 

Example lFe81Ndl3 B6 The powder for quenching bond magnets with a grain size [ with a presentation ] of 
1 00 micrometers or less was used, this powder — an epoxy resin — 3 wt(s)% — in addition, it mixed, it pressed 
with the welding pressure of 5 ton/cm2, and 220 22mm phix20mm phix 10mm Plastic solids were acquired. 
This for 1 hour, and it considered as the resin bond magnet. [ 150 degrees C ] Next, having carried out 10kg 
(apparent density of 5kg/l.) injection of the diameter phi3.0mm shot, and adding vibration with a vibration 
frequency 2500c.p.m. (cycle per minute) and an amplitude of 5mm to a circular pot with a volume [ of 2.81. ], 
and a depth of 150mm, 20g of aluminum powder with an average grain size of 1 micrometer was thrown in, and 
vibration was added to aluminum powder for 5 minutes. 

[0084] Next, 20 magnets which were immersed in the methyl ethyl ketone (MEK) which melted 1 0% (97% of 
resin, 3% of curing agents) of epoxy resins beforehand, and covered the front face by resin were thrown in, and 
it took out, after making it vibrate for 15 minutes. Carried out 2hr heating at 120 degrees C, finally put into the 
pot of the same size with 2.0kg of walnut shell pieces with a mean particle diameter of 2mm, it was made to 
vibrate for 5 minutes, and the powder of the surplus which remained on the front face was removed. The 
conditions of RH estimated corrosion resistance for the magnet which formed the coat of 1 0 micrometers of 
average thickness (maximum of 5 micrometers, minimum value of 2 micrometers) by the above approach 85 
degree-Cx90%. The result is shown in Table 1 as "1." 

[0085] the same approach as the following ~ however, it created at a time 20 magnets (2-11) which changed the 
following conditions and covered powder, respectively. 

It replaced with 2-aluminum powder and Cu powder whose mean particle diameter is 1 micrometer was used. 
Ti02 whose mean particle diameter it replaces with 3-aluminum powder and is 0.3 micrometers Powder was 
used. 

aluminum 203 whose mean particle diameter it replaces with 4-aluminum powder and is 1 micrometer Powder 
was used. 

It replaced with 5-aluminum powder and the MgO powder whose mean particle diameter is 2 micrometers was 
used. 

Fe 203 whose mean particle diameter it replaces with 6-aluminum powder and is 2 micrometers Powder was 
used. 
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Fe 203 whose mean particle diameter it replaces with 7-aluminum powder and is 2 micrometers Powder was 
used. 

After replacing with 8-aluminum powder and forming the coat whose thickness is 5 micrometers using Cu 
powder whose mean particle diameter is 1 micrometer, nickel plating layer of 1 0-micrometer thickness was 
formed with electrolysis plating. 

To 9-resin bond magnet, it is Ti02. The addition carried out spray painting of the epoxy resin which is 20%, 
carried out the cure at 120 degrees C for 6 hours, and formed the paint film (single film) of an average of 10- 
micrometer thickness (example of a comparison). 

Spray blasting of the phosphoric-acid zinc chemical conversion liquid is carried out to 1 0-resin bond magnet, 
and it is after desiccation and Ti02. The addition carried out spray painting of the epoxy resin which is 20%, 
carried out the cure at 120 degrees C for 6 hours, and formed the paint film (single film) of 1 0-micrometer 
thickness (example of a comparison). 

A coat was not given to 1 1 -resin bond magnet, but it examined as it is (example of a comparison). 

The 20-piece each humidity cabinet test of the resin bond magnet which formed various coats as mentioned 

above was carried out, and corrosion resistance was evaluated. Test condition: 85 degree-Cx90%RH neglect 

(check item: appearance) 

A result is shown in degree table. 

[0086] 
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Criterion A ******-less all total B Macroscopically with no rusting. Spotted rust C of the whole microscope 
order of less than 10% Spotted rust D which less than 10% of the whole understands visually A little big rusting 
E to less than 30% 10% or more of the whole The whole rusting remarkable to 30% or more, a film blister, 
peeling [0087] Example 2SmCo4.8 Bond magnet powder with an average grain size [ with a presentation ] of 
20 micrometers was used, this powder -- an epoxy resin — 3wt(s)% — adding — mixing — 5 t/cm2 It pressed 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/5/2005 



JP,05-302176,A [DETAILED DESCRIPTION] 



Page 14 of 23 



with welding pressure and 80 22mm phix20mm phixlOmm Plastic solids were acquired. This for 1 hour, and it 
considered as the resin bond magnet. [ 150 degrees C ] Next, having fed 10kg of diameter phi3.0mm shots into 
the with a volume depth [ 1 50mm depth of 2.81. ] circular pot, and adding vibration with a vibration frequency 
2500c.p.m. and an amplitude of 5mm to it, 20g of aluminum powder with an average grain size of 1 micrometer 
was thrown in, and vibration was added to aluminum powder and a shot for 5 minutes. Next, 20 magnets which 
were beforehand immersed in the epoxy resin (10%MEK solution), and covered the front face by resin were 
thrown in, and it took out, after making it vibrate for 1 5 minutes. After carrying out 2hr heating of the magnet at 
120 degrees C and carrying out the cure of the epoxy resin, finally, with 2kg of walnut husks with a mean 
particle diameter of 2mm, put into the pot of the same size as the object for coat formation, it was made to 
vibrate for 5 minutes, and the powder of the surplus which remained on the front face was removed. 
[0088] It created at a time 20 magnets which covered various powder with the same approach as the following, 
respectively, and the conditions of RH estimated corrosion resistance 85 degree-Cx90% (check item- 
appearance). The result is shown in Table 2. The figure of front Naka and the left column means the following 
processings, respectively. 

1 - Ti02 whose mean particle diameter the coat whose average thickness is 1 0 micrometers is replaced with 
formation 2-aluminum powder by the above-mentioned processing, and is 0.3 micrometers Powder was used. 
To 3-resin bond magnet, it is Ti02. The addition carried out spray painting of the epoxy resin which is 20%, 
carried out the cure at 120 degrees C for 6 hours, and formed the paint film (single film) of 1 0-micrometer 
thickness (example of a comparison). 

A coat was not given to 4-resin bond magnet, but it examined as it is (example of a comparison). 

[0089] 

[Table 2] 
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Criterion A ******-less all total B Macroscopically with no rusting. Spotted rust C of the whole microscope 
order of less than 10% Spotted rust D which less than 10% of the whole understands visually A little big rusting 
E to less than 30% 10% or more of the whole The whole rusting remarkable to 30% or more, a film blister, 
peeling [0090] Example 3Sm8.3 (Co0.72Fe0.2 Cu0.06Zr0.03) The powder for bond magnets with a grain size 
[ with a presentation ] of 100 micrometers or less was used. To this powder, 3wt(s)% is added, an epoxy resin is 
mixed, and it is 5 t/cm2. It pressed with welding pressure and 100 22mm phix20mm phixlOmm Plastic solids 
were acquired. This for 1 hour, and it considered as the resin bond magnet. [150 degrees C ] Next, having fed 
10kg of diameter phi3.0mm shots into the with a volume depth [ 150mm depth of 2.81. ] circular pot, and 
adding vibration with a vibration frequency 2500c.p.m. and an amplitude of 5mm to it, 20g of Cu powder with 
an average grain size of 1 micrometer was thrown in, and vibration was added to Cu powder during 5 minutes, 
and a shot. Next, 20 magnets which were beforehand immersed in the epoxy resin (10%MEK solution), and 
covered the front face by resin were thrown in, and it took out, after making it vibrate for 1 5 minutes. Next, 
after carrying out 2hr heating of the magnet at 120 degrees C and carrying out the cure of the epoxy resin, put 
into the pot of the same size as the object for coat formation at the last with 2kg of walnut husks with a mean 
particle diameter of 2mm, it was made to vibrate for 5 minutes, and the powder of the surplus which remained 
on the front face was removed. It created at a time 20 magnets which covered various powder with the same 
approach as the following, respectively, and the conditions of RH estimated corrosion resistance 85 degree- 
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Cx90% (check item- appearance). The result is shown in Table 2. 

[0091] The figure of front Naka and the left column means the following processings, respectively. 
1 - The coat whose average thickness is 10 micrometers was replaced with formation 2-Cu powder by the 
above-mentioned processing, and the MgO powder whose mean particle diameter is 1 micrometer was used. 
Fe 203 whose mean particle diameter it replaces with 3-Cu powder and is 1 micrometer Powder was used. 
To 4-resin bond magnet, it is Ti02. The addition carried out spray painting of the epoxy resin which is 20%, 
carried out the cure at 120 degrees C for 6 hours, and formed the paint film (single film) of 1 0-micrometer 
thickness (example of a comparison). 

A coat was not given to 5-resin bond magnet, but it examined as it is (example of a comparison). 

[0092] 

[Table 3] 
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Criterion A ******-less all total B Macroscopically with no rusting. Spotted rust C of the whole microscope 
order of less than 10% Spotted rust D which less than 10% of the whole understands visually A little big rusting 
E to less than 30% 10% or more of the whole The whole rusting remarkable to 30% or more, a film blister, 
peeling [0093] Example 4Sm2 Fel7N3 The powder for bond magnets with an average grain size [ with a 
presentation ] of 2.5 micrometers was used. To this powder, 3wt(s)% is added, an epoxy resin is mixed, and it is 
5 t/cm2. It pressed with welding pressure and 80 22mm phix20mm phixlOmm Plastic solids were acquired. 
This for 1 hour, and it considered as the resin bond magnet. [ 150 degrees C ] Next, having fed 10kg of diameter 
phi3.0mm shots into the with a volume depth [ 150mm depth of 2.81. ] circular pot, and adding vibration with a 
vibration frequency 2500c.p.m. and an amplitude of 5mm to it, 20g of aluminum powder with an average grain 
size of 1 micrometer was thrown in, and vibration was added to aluminum powder and a shot for 5 minutes. 
Next, 20 magnets which were beforehand immersed in the epoxy resin (10%MEK solution), and covered the 
front face by resin were thrown in, and it took out, after making it vibrate for 1 5 minutes. After carrying out 2hr 
heating of the magnet at 120 degrees C and carrying out the cure of the epoxy resin, put into the pot of the same 
size as the object for coat formation at the last with 0.2kg of walnut husks with a mean particle diameter of 
2mm, it was made to vibrate for 5 minutes, and the powder of the surplus which remained on the front face was 
removed. 

[0094] It created at a time 20 magnets which covered various powder with the same approach as the following, 
respectively, and the conditions of RH estimated corrosion resistance 85 degree-Cx90% (check item- 
appearance). The result is shown in Table 4. 

[0095] The figure of front Naka and the left column means the following processings, respectively. 
1 - Ti02 whose mean particle diameter the coat whose average thickness is 10 micrometers is replaced with 
formation 2-aluminum powder by the above-mentioned processing, and is 0.3 micrometers Powder was used. 
To 3-resin bond magnet, it is Ti02. The addition carried out spray painting of the epoxy resin which is 20%, 
carried out the cure at 120 degrees C for 6 hours, and formed the paint film (single film) of 1 0-micrometer 
thickness (example of a comparison). 

A coat was not given to 4-resin bond magnet, but it examined as it is (example of a comparison). 
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[0096] 
[Table 4] 
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A ******-less all total B Macroscopically with no rusting. Spotted rust C of the whole microscope order of less 
than 10% Spotted rust D which less than 10% of the whole understands visually A little big rusting E to less 
than 30% 10% or more of the whole The whole rusting remarkable to 30% or more, a film blister, peeling 
[0097] Example 5Ndl3.8Dy0.4 Fe 78.2B7.6 Coarse grinding of the ingot with a presentation was carried out so 
that a mean diameter might be set to 20 micrometers with a stamp mill, and it ground so that a mean diameter 
might next be set to 3.0 micrometers with a jet mill. They are 1.5 t/cm2 to a magnetic field and the direction of a 
right angle in metal mold, applying the magnetic field of 12kOe(s) to this pulverizing powder. It pressurized by 
the force and the green compact was obtained. After sintering this green compact at 1 100 degrees C in a 
vacuum for 2 hours, aging treatment was carried out at 650 degrees C for 1 hour, and 120 sintered compacts 
were obtained. After grinding this sintered compact completely by the grinder, centrifugal barrel finishing 
dropped the comer and washing desiccation was carried out continuously. The dimension of a product was 
20mm phix5mm discoid. Next, having fed 10kg of diameter phi3.0mm shots into the with a volume depth 
[ 150mm depth of 2.81. ] circular pot, and adding vibration with a vibration frequency 2500c.p.m. and an 
amplitude of 5mm to it, 20g of aluminum powder with an average grain size of 1 micrometer was thrown in, 
and vibration was added to aluminum powder and a shot for 5 minutes. Next, 20 magnets which were 
beforehand immersed in the epoxy resin (10%MEK solution), and covered the front face by resin were thrown 
in, and it took out, after making it vibrate for 15 minutes. After carrying out 2hr heating of the resin at 120 
degrees C and carrying out the cure of the epoxy resin, put into the pot of the size same [ 2kg of walnut husks 
with a mean particle diameter of 2mm ] as the last, it was made to vibrate for 5 minutes, and the powder of the 
surplus which remained on the front face was removed. 

[0098] It created at a time 20 magnets which covered various powder with the same approach as the following, 
respectively, and the conditions of RH estimated corrosion resistance 85 degree-Cx90%. The result is shown in 
Table 5. 

[0099] The figure of front Naka and the left column means the following processings, respectively. 
1 - Ti02 whose mean particle diameter the coat whose average thickness is 1 0 micrometers is replaced with 
formation 2-aluminum powder by the above-mentioned processing, and is 0.3 micrometers Powder was used. 
Ti02 whose mean particle diameter it replaces with 3-aluminum powder and is 0.3 micrometers Ti02 whose 
mean particle diameter it is immersed in an epoxy resin (5%MEK solution), and is 0.3 micrometers again after 
forming a coat using powder (residual powder not removing) The coat was formed using powder (residual 
powder not removing). Then, residual powder with walnut husks was continuously carried out [ for 2 hours ] 
the cure and removed at 120 degrees C, and average thickness formed the 20 micrometers (maximum of 27 
micrometers, minimum value of 18 micrometers) coat. 

Ti02 whose mean particle diameter it replaces with 4-aluminum powder and is 1 micrometer Ti02 whose mean 
particle diameter it is immersed in an epoxy resin (5%MEK solution), and is 0.3 micrometers again after 
forming a coat using powder (residual powder not removing) The coat was formed using powder (residual 
powder not removing). The epoxy resin (5%MEK solution) was immersed and followed farther after that, 
residual powder with walnut husks was continuously carried out [ for 2 hours ] the cure and removed at 120 
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degrees C, and average thickness formed the 22 micrometers (maximum of 29 micrometers, minimum value of 
20 micrometers) coat. 

Fe 203 whose mean particle diameter it replaces with 5-aluminum powder and is 1 micrometer Powder was 
used. 

To 6-resin bond magnet, it is Ti02. The addition carried out spray painting of the epoxy resin which is 20%, 
carried out the cure at 120 degrees C for 6 hours, and formed the paint film (single film) of 1 0-micrometer 
thickness (example of a comparison). 

A coat was not given to 7-resin bond magnet, but it examined as it is (example of a comparison). 

[0100] 

[Table 5] 
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Criterion A ******-less all total B Macroscopically with no rusting. Spotted rust C of the whole microscope 
order of less than 10% Spotted rust D which less than 10% of the whole understands visually A little big rusting 
E to less than 30% 10% or more of the whole The whole rusting remarkable to 30% or more, a film blister, 
peeling [0101] Example 6SmCo4.6 Coarse grinding of the ingot with a presentation was carried out so that a 
mean diameter might be set to 25 micrometers with a stamp mill, and it ground so that a mean diameter might 
next be set to 4.0 micrometers with a jet mill. They are 1 .5 t/cm2 to a magnetic field and the direction of a right 
angle in metal mold, applying the magnetic field of 12kOe(s) to this pulverizing powder. It pressurized by the 
force and the green compact was obtained. This green compact was sintered at 1210 degrees C in the vacuum 
for 2 hours, it cooled slowly after that, and 80 sintered compacts were obtained. After grinding this sintered 
compact completely by the grinder, centrifugal barrel finishing dropped the corner and washing desiccation was 
carried out. The dimension of a product was 20mm phix5mm discoid. Next, it is Ti02 with an average grain 
size of 0.3 micrometers, feeding 10kg of diameter phi3.0mm shots into a with a volume depth [ 150mm depth 
of 2.81. ] circular pot, and adding vibration with a vibration frequency 2500c.p.m. and an amplitude of 5mm to 
it. 20g of powder is thrown in and it is for [ Ti02 ] 5 minutes. Vibration was added to the shot. Next, 20 
magnets which were beforehand immersed in the epoxy resin (10%MEK solution), and covered the front face 
by resin were thrown in, and it took out, after making it vibrate for 15 minutes. Put into the pot of the size same 
[ 2kg of walnut husks with a mean particle diameter of 2mm ] as the last after 2hr heating at 120 degrees C, it 
was made to vibrate for 5 minutes, and the powder of the surplus which remained on the front face was 
removed. 

[0102] It created at a time 20 magnets which covered various powder with the same approach as the following, 
respectively, and the conditions of RH estimated corrosion resistance 85 degree-Cx90%. The result is shown in 
Table 6. 

[0103] The figure of front Naka and the left column means the following processings, respectively. 
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1 - It is formation 2 about the coat whose average thickness is 1 0 micrometers by the above-mentioned 
processing. - It is the coat whose average thickness the above-mentioned processing is performed twice and is 
20 micrometers to a formation 3-sintered magnet Ti02 The addition carried out spray painting of the epoxy 
resin which is 20%, carried out the cure at 120 degrees C for 6 hours, and formed the paint film (single film) of 
an average of 20-micrometer thickness (example of a comparison). 

A coat was not given to 4-sintered magnet but it examined as it is (example of a comparison). 

[0104] 

[Table 6] 
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Criterion A ******-less all total B Macroscopically with no rusting. Spotted rust C of the whole microscope 
order of less than 10% Spotted rust D which less than 10% of the whole understands visually A little big rusting 
E to less than 30% 10% or more of the whole The whole rusting remarkable to 30% or more, a film blister, 
peeling [0105] Example 7Sm7.3 (Co0.69Fe0.2 Cu0.06Zr0.03) Coarse grinding of the ingot with a presentation 
was carried out so that a mean diameter might be set to 25 micrometers with a stamp mill, and it ground so that 
a mean diameter might next be set to 4.0 micrometers with a jet mill. They are 1 .5 t/cm2 to a magnetic field and 
the direction of a right angle in metal mold, applying the magnetic field of 12kOe(s) to this pulverizing powder. 
It pressurized by the force and the green compact was obtained. This green compact was sintered at 1215 
degrees C in the vacuum for 2 hours, solution-ization was performed at 1 170 degrees C for 1 hour, it cooled 
slowly after 2hr aging at 850 degrees C, and 80 sintered compacts were obtained. After grinding this sintered 
compact completely by the grinder, centrifugal barrel finishing dropped the corner and washing desiccation was 
carried out. The dimension of a product was 20mm phix5mm discoid. Next, it is Ti02 with an average grain 
size of 0.3 micrometers, feeding 10kg of diameter phi3.0mm shots into a with a volume depth [ 150mm depth 
of 2.81. ] circular pot, and adding vibration with a vibration frequency 1500c.p.m. and an amplitude of 5mm to 
it. Powder is thrown in and it is for [ Ti02 ] 5 minutes. Vibration was added to powder and a shot. Next, 20 
magnets which were beforehand immersed in the epoxy resin (10%MEK solution), and covered the front face 
by resin were thrown in, and it took out, after making it vibrate for 15 minutes. After carrying out 2hr heating of 
the magnet at 120 degrees C and hardening an epoxy resin, put into the pot of the size same [ 2kg of walnut 
husks with a mean particle diameter of 2mm ] as the last, it was made to vibrate for 5 minutes, and the powder 
of the surplus which remained on the front face was removed. 

[0106] It created at a time 20 magnets which covered various powder with the same approach as the following, 
respectively, and the conditions of RH estimated corrosion resistance 85 degree-Cx90%. The result is shown in 
Table 7. 

[0107] The figure of front Naka and the left column means the following processings, respectively. 

1 - It is formation 2-Ti02 about the coat whose average thickness is 10 micrometers by the above-mentioned 

processing. Fe 203 whose mean particle diameter it replaces with powder and is 1 micrometer Powder was 

used. 

3-Ti02 It replaced with powder and aluminum powder whose mean particle diameter is 1 micrometer was used. 

To 4-sintered magnet, it is Ti02. The addition carried out spray painting of the epoxy resin which is 20%, 
carried out the cure at 120 degrees C for 6 hours, and formed the paint film (single film) of an average of 20- 
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micrometer thickness (example of a comparison). 

A coat was not given to 5-sintered magnet but it examined as it is (example of a comparison). 

[0108] 

[Table 7] 
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Criterion A ******-less all total B Macroscopically with no rusting. Spotted rust C of the whole microscope 
order of less than 10% Spotted rust D which less than 10% of the whole understands visually A little big rusting 
E to less than 30% 10% or more of the whole The whole rusting remarkable to 30% or more, a film blister, 
peeling [0109] The powder of the example 8 following was fabricated by the die pressing method, and the 
25mm phix20mm phixlOmm ring-like green compact was created. 

(A) aluminum-2.75wt%Li Gas atomization powder average grain size 20-micrometer welding pressure 2ton / 
cm2 (B) Mg Gas atomization powder average grain size 20-micrometer welding pressure 2ton / cm2 [0110] 
These green compacts were sintered at 600 degrees C in Ar ambient atmosphere for 6 hours. Each consistency 
of a sintered compact was 90% of true density. Every 20 following covering processings each were performed 
to the obtained sintered compact. 

** Put 10kg (apparent density of 5kg/l.) of diameter phi3.0mm shots into a circular pot with a volume [ of 
2.81. ], and a depth of 1 50mm, supply 20g, vibrate Ti02 powder with an average grain size of 1 micrometer for 
5 minutes, and it is Ti02 to homogeneity. Powder was distributed. The conditions of vibration were 5mm in 
vibration frequency 2500c.p.m. and amplitude. 

[0111] Next, the member covered by the resin film by being immersed in a sintered compact was beforehand 
supplied to the methyl ethyl ketone (MEK) which melted 10% (epoxy resin 97wt% and curing agent 3wt%) of 
pitches, and vibration was continued for 15 more minutes. After carrying out 2hr heating of this at 120 degrees 
C, the powder of the surplus which remained on the member front face was removed by supplying to said pot 
and pot of the same size with 2kg (average grain size of 2mm) (apparent density of lkg/1.) of crushed walnut 
husks, and making it vibrate for 5 minutes on the same conditions. Thickness was an average of 10 
micrometers. 

[01 12] About 5-micrometer Cu film was given by the same approach as **** (1 micrometer of diameters of Cu 
powder, 15g use). Then, an average of 10 micrometers (maximum of 14 micrometers, minimum value of 8 
micrometers) nickel plating film was made to form with electrolysis plating. 

[01 13] ** In this example (aluminum-Li, Mg), since aluminum and Mg have the ionization tendency very larger 
than nickel, nickel plating cannot be performed directly. Then, a member is immersed in commercial Zn 
permutation solution which consists of a sodium hydroxide, a zinc oxide, and another Rochell salt and minute 
amount additive, electrolysis nickel plating processing by the Watts bath was carried out, and an average of 10- 
micrometer nickel plating film was made to form after performing Zn permutation processing (zincate 
processing) to a front face. 

[01 14] ** An average of 1 0-micrometer epoxy resin (carbon black 20% addition) coat was formed in the 
sintered compact by spray painting. 

** To the sintered compact, did not form the coat and it was examined. 
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Each coat forming method was shown in Table 8 by Above A and B, and 1-5. 

[0115] 

[Table 8] 
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test condition: — respectively — 20 pieces — 85 degree-Cx90%RH neglect check item: - appearance criterion A 
******-less all total B Macroscopically with no rusting, spotted rust C of the whole microscope order of less 
than 10% Spotted rust D which less than 10% of the whole understands visually A little big rusting E to less 
than 30% 10% or more of the whole the whole rusting remarkable to 30% or more, a film blister, and peeling 
rust ~ face powder — many film peeling considered that ** believed to be aluminum of a ** or the oxide of Mg 
is based on the residual of plating liquid was seen. 

[0116] The powder of the example 9 following was fabricated by the die pressing method, and the 
20mmx20mmx5mm plate-like green compact was created. 

(A) Fe-0.3%C Electrolysis annealing powder (average grain size of 50 micrometers) 

Welding pressure 3ton / cm2 (B) aluminum- l%Si Gas atomization powder (average grain size of 25 

micrometers) 

Welding pressure 3ton / cm2 In the vacuum, about (A), it sintered at 1300 degrees C, and sintered at 600 
degrees C about (B) for 6 hours for 6 hours. The consistency of a sintered compact was [ (A) ] 90% about (B) 
85%. Every 20 following covering processings each were performed to the obtained sintered compact. 
** Put 10kg (apparent density of 5kg/l.) of diameter phi3.0mm shots into a circular pot with a volume [ of 
2.81. ], and a depth of 150mm, and it is Fe 203 with an average grain size of 1 micrometer. 20g is supplied, 
powder is vibrated for 5 minutes, and it is Fe 203 to homogeneity. Powder was distributed. The conditions of 
vibration were 5mm in vibration frequency 2500c.p.m. and amplitude. 

[0117] Next, by being beforehand immersed in the methyl ethyl ketone (MEK) which melted 10% (epoxy resin 
97wt% and curing agent 3wt%) of pitches, the member covered by the resin film was supplied and vibration 
was continued for 15 more minutes. After carrying out 2hr heating of this at 120 degrees C, the powder of the 
surplus which remained on the member front face was removed by supplying to said pot and pot of the same 
size with 2kg (average grain size of 2mm) (apparent density of lkg/1.) of crushed walnut husks, and making it 
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vibrate for 5 minutes on the same conditions. Thickness was an average of 10 micrometers. 

[01 18] About 5-micrometer Cu film was given by the same approach as **** (1 micrometer of diameters of Cu 

powder, 15g use). Then, an average of 1 0-micrometer nickel plating film was made to form with electrolysis 

plating. 

[01 19] ** An average of 1 0-micrometer nickel plating film was made to form a member with electrolysis 
plating after Zn permutation processing like example 8-** beforehand. 

[0120] ** Thickness made the epoxy resin coat (Ti02 20% addition) which is an average of 10 micrometers 
form by spray painting. 

** Those without covering [0121] The neutral salt spray test (35 degrees C, 5%NaCl) by the JIS corrosion test 
approach was performed to the sintered compact which processed more than, and appearance observation was 
performed. A result is shown in Table 9. Each coat forming method was shown in Table 9 by Above A and B, 
and 1-5. 
[0122] 
[Table 9] 
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Criterion A ******-less all total B Macroscopically with no rusting. Spotted rust C of the whole microscope 
order of less than 10% Spotted rust D which less than 10% of the whole understands visually A little big rusting 
E to less than 30% 10% or more of the whole About **, many blisters produced the whole rusting remarkable to 
30% or more, a film blister, and peeling A and B on the plating film. 
[0123] Example 10 following nonmetal member A-B was created. 

A. The following raw material was mixed, and powder compacting of the nickel-Zn ferrite sintered compact (it 
is 98% to consistency-true density) was carried out, it was sintered, and was obtained. NiO:Fe 203 : 
ZnO=20:50:30 (mole ratio). The sintered compact was cut and ground and 15mmxl5mmx5mm Brock was 
obtained. 

B. The following raw material was mixed, and powder compacting of the Sr ferrite sintered compact (it is 98% 
to consistency-true density) was carried out, it was sintered, and was obtained. SrC03 : Fe2 03 =1:5.9 (mole 
ratio). The sintered compact was cut and ground and the 15mm phix4mm cylinder was obtained. 
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[0124] The next coat processing was performed to these nonmetal members A and B. 

** It is Ti02 by the same processing as an example 8. The coat was formed. ( Drawing 10 , A-**, B-**) 

** Spray painting of the epoxy resin (Ti02 20% addition) was carried out. ( Drawing 10 , A-**, B-**) 

It cut after processing and the thickness part blanket-like voice on a nonmetal member was observed under the 

microscope. A result is shown in drawing 10 . From drawing, it attaches and it understands this invention 

method ** for the paint with them to be possible in the corner section. [ the thin surroundings and ] [ more 

uniform than conventional method ** ] 

[0125] Metal mold shaping of the plastics member of a hemispherical bowl mold with a diameter [ example 1 1 / 
of 40mm ] and a thickness of 2mm was carried out. 10kg of diameter phi3.0mm shots is put into a circular pot 
with a volume [ of 2.81. ], and a depth of 1 50mm, lOg of Cu powder with an average grain size of 1 micrometer 
was thrown in, and it was vibrated for 5 minutes. Next, MEK was sprayed all over the member, the front face 
was made into adhesiveness, it invested in said pot, and vibration was continued for 1 5 minutes. After taking 
out the plastics member after that and carrying out 2hr heating at 50 degrees C, put into another pot of the same 
size with 2kg (particle size of 2mm) of crushed walnut husks, it was made to vibrate for 5 minutes, and the 
residual powder on the front face of a member was taken and removed. 

[0126] About 4-micrometer Cu layer was able to be formed in the member front face by this, the resistance of 
the front face which was infinite before processing was able to decrease to 0.2 - 0.5 ohm/cm, and nickel plating 
was able to be easily performed using the usual Watts bath. Although the tape test was performed to the 
member after plating, exfoliation did not take place. 

[0127] The following processing was performed to 100 glass pieces of the heart mold shown in example 12 
drawing 1 1 . 

** When the MEK solution was used as resin 5%, and also 5g of gold dust with a mean particle diameter of 1 
micrometer was invested by the same processing as an example 8 and it was made to vibrate for 1 5 minutes, 
about 2-micrometer beautiful ****** was given. Exfoliation was not seen by the tape test. 
[0128] ** About 10-micrometer Cu leather ** was given by throwing in 20g of Cu powder with a mean particle 
diameter of 1 micrometer, and making it vibrate by the same processing as an example 8 for 1 5 minutes. 
Thereby, the surface electrical resistance of a member became 0.2 - 0.5 ohm/cm, and changed into the condition 
in which electroplating is possible enough. The glossy very beautiful front face was obtained by giving about 2- 
micrometer gilding with electrolysis plating succeedingly. 

[0129] Example 13Ndl3.8Dy0.4 Fe 78.2B7.6 They are 1.5 t/cm2 to a magnetic field and the direction of a right 
angle in metal mold, applying the magnetic field of 1 2kOe(s) to pulverizing powder so that coarse grinding of 
the ingot with a presentation may be carried out so that a mean diameter may be set to 20 micrometers with a 
stamp mill, and then a mean diameter may be set to 3.0 micrometers with a jet mill. It pressurized by the force 
and the green compact was obtained. After sintering this green compact at 1 100 degrees C in a vacuum for 2 
hours, aging treatment was carried out at 650 degrees C for 1 hour, and 60 sintered compacts were obtained. 
Washing desiccation was carried out, after grinding this sintered compact completely by the grinder and 
centrifugal barrel finishing dropped the comer. The dimension of a product was 20mm phixSmm discoid. Next, 
having fed 10kg of diameter phi3.0mm shots into the with a volume depth [ 150mm depth of 2.81. ] circular pot, 
and adding vibration with a vibration frequency 2500c.p.m. and an amplitude of 5mm to it, 30g of tin powder 
with an average grain size of 1 micrometer was thrown in, and vibration was added to tin powder and a shot for 
5 minutes. Next, 20 magnets which were beforehand immersed in the paraffin MEK solution 5%, and covered 
the front face by resin were thrown in, and it took out, after making it vibrate for 15 minutes. Finally put into 
the pot of the same size with 2kg of walnut shell pieces with a mean particle diameter of 2mm, it was made to 
vibrate for 5 minutes, and the powder of the surplus which remained on the front face was removed. 
[0130] Next, the member was heated and taken out in the 4-hour vacuum at 300 degrees C, and the conditions 
of RH estimated corrosion resistance 85 degree-Cx90%. [0131] which shows the result in Table 10 The figure 
of the left column of a table means the following processings. 

1 Tin Processing Article (Average Thickness 10 Micrometers) 

2 Spray Painting (Epoxy Resin; 2 20% Addition of TiO(s)) 
Average thickness 1 0micrometer3 Those without processing [0132] 
[Table 10] 
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Test condition: 85 degree-Cx90%RH neglect Check item: Appearance criterion A ******-less all total B 
Macroscopically with no rusting. Spotted rust C of the whole microscope order of less than 10% Spotted rust D 
which less than 10% of the whole understands visually A little big rusting E to less than 30% 10% or more of 
the whole The whole rusting remarkable to 30% or more, a film blister, peeling [0133] 

[Effect of the Invention] Since this invention can give the fine-particles coat excellent in corrosion resistance 
and adhesion to various members by the simple approach as explained above, the applicability of a fine- 
particles coat is expanded conventionally. Furthermore, the corrosion resistance which was excellent by 
applying this invention method to the processed material from which corrosion resistance conventionally 
sufficient by resin paint is not acquired can be acquired. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 




[Drawing 5] 




[Drawing 6] 
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[Proposed Amendment] 

[Document Name] Specification 

[Title of the Invention] The coat formation approach 

[Claim(s)] 

[Claim 1] The coat formation approach characterized by forming the coat which contains the fine-particles 
matter in a processed member by applying striking power to a processed member by the coat formation medium 
while making the fine-particles matter adhere to the processed member by which the layer which has adhesion 
was formed at least in the part through a coat formation medium direct. 

[Claim 2] The coat formation approach characterized by forming the coat which contains the fine-particles 
matter in a processed member by inserting in in a container the resin and the fine-particles matter for forming 
the layer which has adhesion in a processed member, a coat formation medium, and a processed member, and 
adding vibration or stirring to this container. 

[Claim 3] The coat formation approach characterized by forming the coat which contains the fine-particles 
matter in a processed member by inserting it in the container with which vibration or stirring is added while the 
processed member by which the layer which has adhesion was formed at least in the part is inserted in a coat 
formation medium and the fine-particles matter. 

[Claim 4] The coat formation approach characterized by forming the coat which contains the fine-particles 
matter in a processed member by inserting being simultaneous or serially the processed member and fine- 
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particles matter with which the layer which has adhesion was formed at least in the part in the container with 
which vibration or stirring is added while the coat formation medium is inserted in. 
[Claim 5] The coat formation approach given in any 1 term of claims 1-4 characterized by hardening or 
removing the matter which constituted the layer which has the adhesion which remains in a coat after forming a 
coat in a processed member. 

[Claim 6] The coat formation approach given in any 1 term of claims 1-4 characterized by removing the surplus 
fine-particles matter which remains on the front face of a coat after forming a coat in a processed member. 
[Claim 7] The coat formation approach given in any 1 term of claims 1-6 characterized by heat-treating to the 
processed member in which the coat was formed. 

[Claim 8] The coat formation approach given in any 1 term of claims 1-7 characterized by forming a coat in the 
processed member in which the coat was formed further. 

[Claim 9] The coat formation approach according to claim 8 characterized by forming of paint the coat further 
formed in the processed member in which the coat was formed. 

[Claim 10] The coat formation approach given in any 1 term of claims 1-7 characterized by forming the coat of 
a metal or an alloy in the processed member which formed the coat using the conductive fine-particles matter. 
[Claim 11] The coat formation approach according to claim 10 characterized by forming the coat of a metal or 
an alloy with electroplating or nonelectrolytic plating. 

[Claim 12] The coat formation approach given in any 1 term of claims 1-11 characterized by a processed 
member being a rare earth glow magnet. 

[Claim 13] The coat formation approach given in any 1 term of claims 1-11 characterized by a processed 
member being a rare earth resin bond magnet. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of forming a coat in the front face of various 
members. In addition, various well-known coats are already formed in the front face, or, as for various 
members, surface treatment may be given. 

[0002] Moreover, the "coat" formed by the approach of the invention in this application aims at formation of the 
substrate layer for forming various, still better known coats for the purpose of corrosion prevention, 
mechanical- strength grant, the insulating stratification, and/or fine sight grant. 
[0003] 

[Description of the Prior Art] As a conventional technique which forms the coat of fine particles about 
amelioration of the approach of forming the coat of fine particles, the following approaches of this invention are 
well-known. 

[0004] ** Powder coating 

This approach is an approach of depositing powder coatings on the member which carried out preheating by 
spraying, spraying, ****, etc., they carrying out melting to it, and obtaining a paint film. Since this approach 
does not use a solvent, it does not have a public nuisance by the solvent, and has the advantage which is saving- 
resources-like. As patent reference about this approach, there are JP,2-258084,A, JP,57-13347,B, JP,53- 
29347,A, and JP,58-37029,B. Moreover, powder coating is performed by electrostatic spray painting. 
[0005] ** Fine-particles coat 

This approach is divided into that in which the processed member front face has adhesion, and the approach of 
being an adhesive property-ed. According to JP,2-71872,A belonging to the former, the fine-particles matter is 
contacted on the member front face which gave adhesiveness beforehand, the fine particles which added 
vibration to the member and adhered to the member front face are compressed below into bulk density, and the 
method of removing the powder which has not fixed to the posterior part material is indicated. As a member, 
the fluorescence toner is shown for the screen of color television in said official report as an example as fine 
particles. 

[0006] JP,52-43731,A belonging to the latter puts in a metal or alloy powder, and the spherical or granular hard 
matter in metal goods in the air, rotates or vibrates these metal goods, and indicates the approach of covering a 
metal or alloy powder to a product inside. Fine particles are stuck to metal goods by pressure, and diffused 
junction is also performed by making diffusion cause between a powdered metal and the metal of a product with 
the heat energy which originates in vibration at coincidence. According to this approach, it is stated that the 
thermal resistance of the inside of a hollow product improves. 
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[0007] ** The metal powder rolling-out method 

It is the approach of making metal powder adhere on the surface of a rolled plate, sticking powder to a rolled 
plate by pressure with roll rolling, and carrying out diffused junction by the postheat treatment (refer to JP,52- 
33840,A, No. 143531 [ 51 to ], No. 54270 [ 57 to ], and 47 No. -29232). 
[0008] 

[Problem(s) to be Solved by the Invention] The formation approach of a fine-particles coat has the following 
advantages to the various coat forming methods. 

In order not to use :acid, alkali, etc. to electroplating or a nonelectrolytic plating method, while processing of 
processing waste fluid becomes unnecessary, even if a processed member is activity, problems, such as 
corrosion, do not arise. 

Exposing :processed member to an elevated temperature to a hot-dipping method is avoided. 
PVD and a CVD method — receiving — : — large-scale equipment — needlessness and productivity — it is high. 
[0009] However, it is required to satisfy the engine performance required of a coat for applying a fine-particles 
coat to various members, and also for the efficiency and dependability of the coat forming method to be high. 
[0010] ** Since the metal powder rolling-out method is restricted to the quality of the material which a 
processed member is a plate and can be rolled out, a direct fine-particles coat cannot be formed in a machine 
part etc. 

[001 1] ** It cannot be said that it is efficient since the powder coating approach needs actuation of reversing or 
hanging it to ** etc. when processed members are accessories although it applies powder coatings to a 
processed member with spraying of a coating, a spray, etc. Moreover, there is a problem of being inapplicable 
in an ingredient with degradation of the quality of the material by heating a processed member etc. 
[0012] ** Since powder was compressed by vibration between powder particles in the powder which is on it 
although it has a certain amount of [ the fine particles in which the approach indicated by JP,2-71 872, A among 
fine-particles coating adhered to the adhesive front face ] adhesion force, when fine-particles covering requires 
external force, since there are also many dedropping and clearances where it becomes empty and a corrosive 
medium permeates easily, don't turn to the purposes, such as corrosion prevention. Furthermore, when a 
processed member has irregularity, the fine particles to a crevice are attached and the surroundings are poor. 
[0013] ** The approach indicated by JP,52-43731,A among fine-particles coating performs mechanical 
association (sticking by pressure) and diffused junction to coincidence. For that, considerable energy is 
required, for example, the high-speed planetary mill of the vibration mill of 500kg of exciting force or rotation 
blow-hole RUU 300rpm is used in the example. Therefore, a processed member needs for reinforcement to be 
high and neither a ceramic nor the plastics with low reinforcement serves as a processed member. Moreover, 
since weak fine particles, such as an oxide, are destroyed by vibration, it is inapplicable. 

[0014] The approach indicated by above-shown JP,52-43731,A is not employable as the approach of forming a 
coat in the various members which can apply only to covering of only an inside, and are said by this invention 
since considerable high energy is required. ** Although application to various members is possible for the 
approach of JP,2-71872,A among the powder coating approach and fine-particles coating of**, since there are 
the above problems, this invention aims at offering the coat formation approach which adhesion force is 
excellent in and can form a precise fine-particles coat while it raises the efficiency of fine-particles covering 
formation. 
[0015] 

[Means for Solving the Problem and its Function] In the fine-particles coat forming method in this invention 
method, the features-place is in below compared with a conventional method. If the adhesion matter, the fine- 
particles matter, and a processed member are vibrated or stirred within a container with a coat formation 
medium, the layer of the adhesion matter will be first formed in a processed member front face. Since contact of 
a member front face, the adhesion matter and a member front face, and a fine-particles particle takes place to 
coincidence when the thickness of this adhesion matter layer changes by the order of materials charging of the 
fine-particles matter, the adhesion matter, a coat formation medium, and a processed member, or the mixed 
method, for example, an injection of the adhesion matter and the fine-particles matter is performed to 
coincidence, it may become [ whether the adhesion matter independent layer formed in a member front face 
becomes very thin, and ] detection difficulty. 

[0016] Adhesion matter coat formation is followed, and the fine-particles matter is caught and fixed by the 
adhesion matter layer according to the adhesion of an adhesion matter layer. Similarly, when an adhesion matter 
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layer hardens on a processed member front face, the fine-particles matter is caught and hardened. Since the coat 
formation medium which has received vibration or stirring is pressed fit between the particles which gave 
striking power to the fine-particles matter which has received vibration or stirring similarly, were caught by the 
adhesion matter layer and were already stuffed into it in the particle of said fine-particles matter, in addition to 
the adhesion of the adhesion matter etc., the fine-particles matter is fixed still more strongly by the striking 
power of a coat formation medium. Moreover, a collision of a processed member comrade also takes place in 
part, and press fit of the fine-particles matter is promoted similarly. Therefore, many fine-particles matter comes 
to be gradually mixed by the adhesion matter layer, and a coat continues growing. 

[0017] Since association is made between the adhesion matter and the fine-particles matter and also the particle 
comrade of the fine-particles matter collides on a processed member front face through the striking power of a 
coat formation medium as explained above, the bonding strength by plastic deformation and the diffusion 
between atoms according to frictional heat secondarily is mainly made also among these. Especially when the 
fine-particles matter is the metal which is rich in ductility like aluminum, Cu, Zn, Sn, Au, Ag, Pb(s), and these 
alloys, an alloy, or plastics, these powder particle that collided deforms plastically and it is joined like a 
pressure welding. Moreover, such junction takes place also between the fine-particles matter and a processed 
member. As a result, the configuration of the matter in a coat becomes firm. The coat stratification according 
that the fine-particles matter is inductility matter to association between fine-particles particles and this stops 
being able to happen easily. 

[0018] The coat formation medium which collides with a coat front face presses out the adhesion matter from 
between the particles of the fine-particles matter, and the adhesion matter oozes on the coat front face under 
formation. The adhesion matter adheres also to a coat formation medium in part. This adhesion matter adheres 
also to a processed member front face again, in case a coat formation medium collides with other processed 
member front faces. A fine-particles particle adheres to this resin layer front face. The extraction of such 
adhesion matter and the above-mentioned coat growth advance to coincidence. However, the rate of the fine- 
particles matter in a coat front face increases with membranous growth, then, a coat formation medium deals a 
blow to the fine-particles matter in a coat front face — while coming out, and condensing the fine-particles 
matter and the rate of the adhesion matter decreasing increasingly, a growth-of-anodic-oxide-film rate falls. 
This is because the adhesion force in that the fine-particles matter is omitted from a coat and a surface becomes 
low. 

[0019] this invention approach explained above is an approach that the coat in which was characterized by 
using the striking power of the coat formation medium carried although it does not participate in coat formation 
as compared with above-shown JP,2-71872,A, and adhesive strength was excellent by this can be obtained. 
Moreover, it is the approach that this invention approach is formed by the resin which mixes an adhesion side 
together with other coat formation mixture as compared with above-shown JP,52-43731,A, and it is 
characterized by using the striking power of the coat formation medium carried although it does not participate 
in coat formation, and adhesive strength practically sufficient with little energy is obtained by this, and a precise 
coat can be obtained. 

[0020] Condition (a) - (d) required in order to realize like the above coat formation faults is explained, 
(a) Locally or on the whole, the adhesion matter needs to be in the condition of not hardening, in the first stage, 
even if few [ like a coat formation fault j. If it is in the condition which the whole adhesion matter hardened 
[ whole / coat formation fault ] For example, formation of the adhesion matter layer in the processed member 
front face which serves as a forerunner of coat growth since there is almost no adhesive strength on the front 
face of a member of resin when the solid-state resin hardened completely is independently used in ordinary 
temperature does not take place. Moreover, since [ of a between / fine-particles particles ] it does not happen 
beginning to bleed, they are the adhesion matter, the fine-particles matter, a processed member, and a coat 
formation medium (mixing of the adhesion matter, the fine-particles matter, a processed member, and a coat 
formation medium is only hereafter called "coat formation mixture".). It stops at only being mixed. 
[0021] (b) It is necessary to include a processed member and coat formation mixture needs to be made to 
vibrate or stir. 

[0022] (c) Although a coat formation medium generates striking power and formation of a coat is carried, it 
does not become the component of a coat substantially in itself. Since a coat formation medium will be caught 
in a coat if a larger coat formation medium than a processed member cannot generate uniform striking power on 
the former front face and it is smaller than powder, a coat formation medium has a dimension substantially 
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smaller than a processed member, and needs for a dimension to be substantially larger than the powder matter. 
However, as long as it is 70% or less of range in a volume ratio, the bigger medium than a processed member 
may be contained. Moreover, when the direction on which striking power is centralized to some extent uses a 
spherical medium since press fit of fine particles advances well for example, the diameter of 1mm or more is 
more desirably desirable 0.5mm or more, and also when it is other configurations, it applies to this. Moreover, 
when each of media is replaced with the ball of this volume as a coat formation medium is smaller than a 
processed member, it says that the diameter is smaller than the greatest thing among the diameters of a 
processed member. Moreover, if requirements are filled with the average dimension to powder, desired striking 
power can be made. That is, if the former is larger than the latter with an average dimension in a part of particle 
used as a coat formation medium being finer than the fine-particles matter, desired striking power can be made. 
However, it is desirable for a medium finer than these fine-particles matter to have a possibility that it may be 
crowded for the inside of a coat, and not to be contained as much as possible. 
[0023] The quality of the material of a coat formation medium needs to be satisfying the following 
requirements. 

** There needs to be no big form status change-ization which observes a coat formation medium after coat 
formation by plastic deformation, and is accepted with the naked eye, and set like a comparison formation fault 
and elastic deformation should not become extremely large. 

** It is divided and there are not a chip, rapid wear, etc. (there may be some wear by long-term use). 
[0024] If the coat formation medium of the quality of the material which does not satisfy these requirements 
causes plastic deformation by the collision with a processed agent or causes extremely big elastic deformation 
like soft rubber, the blow dealt to the latter will be insufficient and desired coat formation will not take place. 
Moreover, if it is divided and a chip and rapid wear take place, the useful life longevity of a coat formation 
medium becomes short, and is uneconomical. 

[0025] (d) Since the fine-particles matter is incorporated in a coat, it must be smaller than a leather curtain 
formation medium. Although especially the property of the fine-particles matter is not limited, in the case of 
resin powder, it is required to be resin more nearly hard than the adhesion matter which set like the coat 
formation fault and was stated by (a). 

[0026] This invention which consists of above-mentioned requirements (a) - (d) is the coat formation approach 
in_which the coat containing the fine-particles matter was formed, by adding vibration or stirring to a processed 
member, the adhesion matter like a coat formation fault which is in the condition do not harden, partially in the 
first stage at least, the fine-particles matter, and a coat formation medium within a container in the approach of 
sticking and forming a coat in a processed member front face. 

[0027] In this invention as resin for adhesion matter Melamine resin, an epoxy resin, Phenol resin, furan resin, 
urethane resin, an unsaturated polyester resin, 1 liquid, such as polyimide resin and a urea-resin, or the 
thermosetting resin of 2 liquid hybrid model, Ultraviolet rays, such as an acrylic monomer with unsaturated 
polyester, partial saturation poly isocyanate, and a hydroxyl group, The resin hardened by the electron ray and 
other radiation irradiation, acrylic resin, polyester, Polyethylene, polyethylene terephthalate, polypropylene, a 
polyvinyl chloride, Thermoplastics, such as polyvinyl alcohol, nylon, polystyrene, and polyvinyl acetate, and 
those liquefied prepolymers or a monomer and the organic binder generally used for powder molding, for 
example, paraffin, camphor, etc. can be used. Moreover, natural products, such as gelatin, glue, and a Rhus 
verniciflua, can also be used as adhesion matter. 

[0028] Moreover, since the adhesion matter needs to spread round the front face of a processed member at 
homogeneity, the above-mentioned resin for adhesion matter has the most desirable thing that is not half-liquid- 
like hardened [ liquefied or ]. Moreover, a fluidity is raised, and in order to spread over a member front face at 
homogeneity, an organic solvent or water can use a solid-state or the liquefied resin for adhesion matter, 
dissolving, diluting or distributing. In this case, since a solvent or water evaporates during mixing, adhesiveness 
increases gradually, and adhesion of fine particles takes place. However, if there are too many amounts of an 
organic solvent etc., it will become inadequate adhering to the processed member front face of the fine-particles 
matter. Moreover, thermoplastics is heated, increases a fluidity and adhesiveness and can be used. A solvent, 
water, etc. are evaporated from a coat during coat formation and after formation. 

[0029] Furthermore, when a processed member contains resin like a resin bond magnet and a plastics member, 
add the solvent of the resin into coat formation mixture, resin is made to begin to melt from a processed 
member, and coat formation mixture can be supplied. The viscosity of resin is raised by evaporation of a solvent 
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etc. and the resin which once began to melt forms the resin coat which has adhesion on a processed member. 
[0030] Next, even formation of the fine-particles matter is the constituent of a ****** coat on a processed 
member. If it is resin, plastics, coating powder, etc. further and is various metals, alloy powder and ceramic 
powder, and the thing that has functions, such as corrosion prevention, fine sight grant, insulating grant, and 
improvement in on the strength, as fine-particles matter, various fine particles can be used. 
[0031] If an example is given, as metal powder, there is alloy powder which makes a principal component 
powder, such as aluminum, Cu, Mg, Ti, Fe, Cr, Co, nickel, Zn, Pb, Sn, Rh, Ir, Pd, Pt, Ag, Au, Mo, and W, and 
them. All of these metals excel resin in reinforcement, and since there is little deterioration by water, salt water, 
etc., corrosion resistance is excellent. Since stainless steel, Cr, nickel, Mo, W, etc. make the firm passive state 
film on a front face, it excels in corrosion resistance. Therefore, these metals raise the reinforcement of a coat, 
and corrosion resistance. Since Rh, Ir, Pd, Ag, Au, etc. have a good fine sight and corrosion resistance when the 
place by which each metal is characterized is mentioned, it surpasses and the property of ** is given to a coat. 
Moreover, since Cu etc. has good corrosion resistance and good electrical conductivity, it is used for formation 
of an anticorrosion coat, formation of a plating primer coating layer, etc. good, nickel is also used for formation 
of a plating substrate etc. good. Zn and Sn carry out the corrosion prevention of almost all the metals according 
to the sacrificial anode effectiveness. 

[0032] Ceramic powder is chemically more stable than a metal, and corrosion resistance is superior to the 
above-mentioned resin-metal compound coat, various kinds, such as a multiple oxide which makes the base an 
oxide, MgO and aluminum 203, Si02, Ti02, Cr02, Mn02 and Fe 203, FeO and Fe 304, CoO, NiO, CuO, 
ZnO, Zr02 and MoO, and them as these ceramics, and TiN, BN, — various kinds, such as SiC, WC, TiC(s), etc., 
such as a stable nitride, — stable carbide etc. can be used. 

[0033] The above-mentioned metal, the above-mentioned ceramics, etc. may be contained in resin as a 
compounding agent, a pigment, etc. Moreover, two or more sorts of powder may be mixed and used. 
[0034] When using resin powder as fine-particles matter, the powdered resin which made various heat coin 
nature resin, **** plasticity resin, and these distribute various pigments can be used. 

[0035] The grain size of the fine-particles matter changes according to the magnitude of a processed member, 
the thickness of a coat, and the quality of the material of the fine-particles matter. In the case of the fine 
particles which cannot deform easily due to hard [, such as ceramic fine particles, ], it is desirable for grain size 
to be small, and in the case of the metal powder which is rich in ductility, although it may be larger than this, 
generally, it is within the limits of 0.05-500 micrometers. 0.1-300 micrometers is within the limits of 0.1-100 
micrometers more desirably. Generally, fine particles are easy to be caught with the adhesion matter, so that 
grain size is small. Moreover, the particle with a small grain size tends to be pushed in by blow between the 
particles of the fine-particles matter currently distributed on an adhesion matter coat, and sticking by pressure 
and association with the fine particles or the processed ingredient by plastic deformation tend to take place. 
Therefore, striking power is so small that the grain size of the fine-particles matter is small, and it ends, and the 
surface roughness of a coat also becomes small. 

[0036] A coat formation medium can use a rigid plastic etc. for products made from the ceramics, such as iron, 
carbon steel, other alloy steel, copper and a copper alloy, aluminum and an aluminium alloy, other various 
metals, a product made from an alloy or aluminum 203, and Si02, Ti02, Zr02, SiC, and a glass pan. 
Moreover, hard rubber can also be used if sufficient striking power for coat shaping is applied. It is necessary to 
choose suitably the size of these coat formation medium, and the quality of the material according to the quality 
of the material of the configuration of a processed member and size, and the fine-particles matter to be used. 
Moreover, two or more sizes and the coat formation medium of the quality of the material can also be mixed 
and used. Moreover, they can also use depending on the case, being able to give surface treatment and surface 
coating. Moreover, the compound medium constituted with two or more above-mentioned ingredients may be 
used. Moreover, since relaxation and equalization of striking power are performed and the homogeneity of a 
coat and dispersion of film pressure are suppressed, elastic media, such as wood flour, and soft rubber, flexible 
plastics, may be suitably mixed in 50% or less of range of a volume ratio to said medium. Since these hardly 
produce striking power if they are independent, they are surely used together with said coat formation medium. 
[0037] A globular shape, an ellipse form, a cube, the triangle pole, a cylinder, a cone, a triangular pyramid, a 
square drill, rhombohedron, an indeterminate form object, and other various configurations can be used for the 
configuration of a coat formation medium. 

[0038] The rate of each component (element) of coat formation mixture determines that it does not incline 
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toward one of elements, but the whole balances so that an operation of a request of each component may be 
demonstrated. The amount of the fine-particles matter and the adhesion matter becomes settled with the sum 
total of the thickness of the coat given to a processed member, and the surface area of a processed member. 
However, as for the ratio of the adhesion matter and the fine-particles matter, it is desirable to convert into the 
volume after hardening of the adhesion matter, and to set up the rate for the adhesion matter in the fine-particles 
coat formed on one processed member to 0.5% or more. Adhering to the processed member of the fine-particles 
matter becomes being less than [ this ] inadequate, moreover, the mixing ratio of a coat formation medium and a 
processed member — although it changes with configurations of a processed member, if a coat formation 
medium is not blended 20% or more by the apparent volume ratio at least, it is difficult for a rate for the 
homogeneity to a processed member front face and sufficient blow not to be performed, but to obtain a good 
coat. 

[0039] Vibration or stirring within a container can be carried out by various approaches which are described 
below. The arm 3 (refer to drawing 1) which was prepared in the container 2 and fixed to the revolving shaft 4, 
the wing 5 (refer to drawing 2.) which fixed to the revolving shaft 4 Or although not illustrated, it is 
accomplished by agitators, such as an impeller and a blade. In addition, ten in drawing is coat formation 
mixture. Moreover, as shown in drawing 3, drum or pot-like container 2 the very thing may be rotated on a 
roller 6. As furthermore shown in drawing 4, the drum-like container 2 which fixed to the revolving shaft 4 may 
be rotated. The upper part may be released, the container may be sealed, or whichever is sufficient as it. In 
addition, a container 2 may be shaken as shown in drawing 5. You may stir during rocking. Moreover, the coat 
formation mixture 1 0 may be put in in the container 2 attached at the tip of the arm 7 which fixed symmetrically 
to the revolving shaft 4 shown in drawing 6, and the coat formation mixture 10 may be mixed with a centrifugal 
force. It is desirable to make a container 2 rotate. As long as actuation of a container 2 is the same, a rotational 
device may use the electrode holder of not only this but the shape for example, of a disk. 
[0040] Or vibration may be added to the coat formation mixture 10 with the shaker 8 prepared in a container 2 
and out of the container (refer to drawing 7). The magnitude of the force (exciting force) which takes an 
example to the approach of adding vibration below, and is applied to coat formation mixture is explained. The 
value (henceforth "exciting-force-ed M -dimensionless number -) which averaged exciting force by the gravity 
(henceforth "oscillating gravity") of a container and coat formation mixture becomes the index of the impulse 
force which a coat formation medium applies to a processed member. As an example, when it is weight- lkgf of 
a 2.81. container, weight-lOkgf of a steel ball (coat formation medium), and weight-lkgf of a processed 
member, oscillating gravity serves as 12kgf(s). At this time, the exciting force with the desirable period of 40Hz 
is 20-50kgf. Therefore, exciting force-ed is set to 1.67 (= 20/12)-4.17 (50/12). 

[0041] When using a larger container and it is weight-4.5kgf of a 201. container, steel ball (coat formation 
medium) weight-70kgf, and weight-5.5kgf of a processed member as an example, oscillating gravity serves as 
80kgf(s). At this time, the exciting force with the desirable period of 25Hz is 150kgf(s). Therefore, exciting 
force-ed is 150/ 80= 1.88. 

[0042] Although a role 1 0 is sufficient as the upper limit of exciting force-ed when the processed member is 
made of the tough quality of the materials, such as a ferrous material, it is desirable to make the upper limit of 
exciting force-ed or less into five with the weak quality of the materials, such as a rare earth magnet, a bond 
magnet, ceramics, and glass. Moreover, as for especially the minimum of exciting force-ed, it is [ one or more ] 
desirable that it is 1.5 or more. If exciting force-ed is smaller than this minimum, a coat growth rate will become 
slow, on the other hand, when larger [ than an upper limit ] and a processed member is the weak quality of the 
material, that destruction becomes easy to take place, and deformation of a coat formation medium also 
becomes easy to take place. Although especially the frequency of vibration is not limited, it is desirable that it is 
the range of 2Hz - 200Hz. The amplitude at this time goes into the range of the above-mentioned exciting force- 
ed by 0.5-10mm. 

[0043] Then, in the case of a stirring method, it is desirable for the centrifugal force generated by rotation to be 
so much contained in the range of the above-mentioned exciting force-ed at the sum total weight of coat 
formation mixture and a container. However, if a rotational frequency is too large and the volume rate of the 
coat formation mixture in/or a container is too large, coat formation mixture will be pushed against a vessel 
wall, and mixing will not fully take place. Therefore, as for 60 or less rpm and/, or the aforementioned volume 
rate, it is [ a rotational frequency ] desirable to fulfill 80% or less of conditions. 

[0044] The equipment furthermore shown in drawing 8 as an excitation method can be used. Vibration exciter 8 
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is attached in the inferior surface of tongue of 20, and it is with the shape of U character which attached the 1- 
20-degree inclination preferably, and is as while adding vibration to the coat formation mixture 1 0, and 20 tops 
are slid down. A cross-section configuration is not limited to U typeface, but can use the thing of various 
configurations, such as circular, V typeface, and a square shape. Moreover, the upper part of a flume 20 does 
not necessarily need to be released. The vibrating screen 22 is installed down the lower limit of a flume 20. The 
vibrating screen 22 is smaller than the processed member 23, fixes a larger mesh than the coat formation media 
24, such as a steel ball, to a frame etc., and it connects it with vibration exciter while making the whole incline. 
Therefore, among the coat formation mixture 10 which fell on the vibrating screen 22, the coat formation 
medium 24 passes through a mesh, and falls caudad, and, on the other hand, the processed member 23 is 
conveyed on the vibrating screen 22. The coat formation medium 24 is recovered by the medium recovery 
conveyor 30 which the vibrating screen 22 formed caudad, and a reuse is carried out to coat formation use. 
Moreover, the processed member 23 is recovered by the recall conveyor 3 1 formed in the bottom edge of the 
vibrating screen 22. If the above equipments are used, continuation full automatic-ization of coat formation will 
be attained. Furthermore, a flume 20 can be made into the shape of a ** face crease or a whorl as shown in 
drawing 9, and occupancy area of a flume 20 can be lessened. If it is with this ** face crease and outlet 20a of 
20 is brought just under insertion section 20b of the coat formation mixture 1 0, the return path when carrying 
out the return of the coat formation medium can be shortened. Moreover, although illustration has not been 
carried out, it can hold a flume in a container and can also vibrate it the whole container. 
[0045] the container with which the coat formation medium was held beforehand is made to vibrate or stir as 
insertion sequence to the container of each component of coat formation mixture, a coat formation medium is 
mixed, and it is in the container which a coat formation medium is mixing serially about a processed member, 
the fine-particles matter, and the adhesion matter — it is — inserting in coincidence is desirable. According to 
this approach, homogeneity mixing extent is raised. Although a coat formation medium is beforehand invested 
into a container here, and adhesion of the adhesion matter required for coat formation is brought about by what 
vibration or stirring is added for and striking power can be generated, the insertion sequence of other processed 
members, the fine-particles matter, and the adhesion matter, a count, the independent charge, the coincidence 
charge, etc. is completely arbitrary. If the resin which contains a pigment as the approach of the coincidence 
charge is inserted in, the fine-particles matter and the adhesion matter will become a container with the 
coincidence charge. 

[0046] However, when as follows, special insertion sequence is desirable. ** When the resin melted into a 
solvent and resin fine particles (fine-particles matter) are used for liquefied resin or a solvent pan : beforehand, 
if only these and resin fine particles are mixed, in being easy to dissolve resin fine particles in liquefied resin, 
powdered condensation will tend to take place, and a uniform coat will not be obtained. Therefore, when 
powdered resin is inserted in a container in a late stroke or it inserts in a container previously, the liquefied resin 
inserted in later is inserted in a processed member and coincidence. ** When either of the components of coat 
formation mixture is heated : insert in resin after inserting in a container the processed member and the heated 
coat formation medium which inserts in the processed member which inserted in; resin which inserts in resin 
after heating a processed member and inserting in a container, and which carried out afterbaking and of which; 
heating was done. 

[0047] By stiffening the adhesion matter during vibration or stirring, the fixed force of the fine-particles matter 
caught by the adhesion matter layer can be heightened. It is made to harden with a curing agent as the approach 
of hardening of the adhesion matter using 2 liquid hybrid model room-temperature- setting type resin, or heat 
hardening mold resin is stiffened with heating. Moreover, the approach of making it harden by the radiation 
irradiation of ultraviolet rays, a gamma ray, an electron ray, or others further etc. of evaporating a solvent is 
possible. 

[0048] Furthermore, coat formation mixture other than the fine-particles matter can be beforehand mixed within 
a container, and the fine-particles matter can be inserted in in a container afterwards. The advantage by this 
approach is as following **-**. 

[0049] ** By spreading equally enough over a processed member front face resin with a large fluidity which 
was diluted especially with the solvent, a resin coat equal enough can be made and it can cover with the fine- 
particles matter to homogeneity. 

[0050] ** the coat near the interface with the processed member used as a substrate — the adhesion matter — 
being rich (rich) — becoming — the front face of a coat — the fine-particles matter — being rich (rich) — it 
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becomes and the transition layer where the rate of these components changes continuously exists within a coat. 
Therefore, the adhesion force of a coat becomes high. 

[0051] ** Near the front face of a coat, the fine-particles matter is pressed fit, and depending on 70 to 90 
volume %, and the case, the rate of the fine-particles matter is almost very as high as 100%, and exceeds the 
rate of pigment combination of a resin paint film you to be Haruka. Therefore, when the fine-particles matter is 
Ti02, MgO, Fe 203, etc. which are used as a pigment of a coating, in a coat front face, the engine performance 
which intercepts water and other corrosion components becomes very good. Usually, although the multilayer 
coating of the paint film is carried out and the amount of a pigment is made [ many ] in resin paint for corrosion 
prevention, this requires time and effort, and in interlaminar peeling, it becomes empty and it has a lifting and 
the problem to which thickness becomes large. By this invention method, a coat with many pigments can be 
obtained by one processing, and there is an advantage that thickness is thin. 

[0052] The adhesion matter layer is beforehand formed in the processed member, and the processed member, 
coat formation medium, and fine-particles matter with which the adhesion matter layer was formed can be made 
to vibrate or stir after that in this invention. Therefore, the exception method of this this invention forms a coat 
in a processed member by adding vibration or stirring to the processed member, fine-particles matter, and coat 
formation medium by which the adhesion matter layer like a coat formation fault which is in the condition of 
not hardening, partially in the first stage at least was formed within a container. 

[0053] Before being inserted in the container mentioned above, the adhesion matter layer beforehand formed in 
the processed member acts like the adhesion matter layer formed in the processed member with the non- 
hardened adhesion matter inserted in the container, and catches the fine-particles matter. If it is immersed in a 
solvent and this is pulled up case [ whose processed member is / like a resin bond magnet or a plastics 
member ], the resin near the front face of a resin bond magnet or a plastics member begins to melt, and an 
adhesion matter layer can be made easily. 

[0054] Furthermore, in case the exception method of this invention is enforced, the fine-particles matter can be 
sprinkled on an adhesion matter layer (that is, the fine-particles matter is pasted up using the adhesion force 
which the adhesion matter layer has), and the method according to account of the Gokami can be enforced. 
[0055] In case the exception method of this invention is enforced, said adhesion matter (first adhesion matter) 
and congener, or the adhesion matter (second adhesion matter) of a different kind can be added into coat 
formation mixture. The second adhesion matter flows on the adhesion matter layer already formed, makes a 
layer, grows and brings about association between fine-particles matter-adhesion matter. The adhesion matter 
mentioned above can be used as this second adhesion matter. 

[0056] After mixing in this invention, by hardening the adhesion matter in the coat of the processed member in 
which the coat was formed, a coat can be made to be able to strengthen and adhesion can be improved again. 
Hardening is left in the ordinary temperature which is in a mixed container or heats a coat to the polymerization 
temperature of the adhesion matter out of a container, and is performed by evaporating a solvent etc. This 
hardening processing is effective, also when forming a coat by this invention approach on it further by making 
into a substrate the coat formed when a film strength, adhesion, etc. were inadequate and obtaining a multilayer 
coat. Furthermore depending on the class of adhesion matter, it can also harden with ultraviolet rays or a gamma 
ray, an electron ray, etc. 

[0057] Immediately after coat formation, many fine-particles matter which is not fixed to a it top may remain 
(the fine-particles matter [****/ on a coat / un-] which separated is only hereafter called "residual fine 
particles".), and when using the processed member by which the coat was formed in electrical and electric 
equipment, electronic parts, or a precision machinery component etc. which dislikes dust and dust of this 
invention, it is necessary to remove these residual fine particles. Therefore, it is desirable to remove the residual 
fine particles from which un-fixing is isolated by approaches, such as spraying of ultrasonic cleaning and air. As 
for the hardening front stirrup of the adhesion matter, next either can carry out removal of such residual fine 
particles. 

[0058] It is also possible to rub a coat front face by the elastic medium in removal of residual fine particles, for 
this reason — being alike — residual fine particles are removable by mixing within a container the processed 
member in which an elastic medium and an elastic coat were formed, having added vibration to the container 
enough, and stirring the processed member in which an elastic medium and an elastic coat were formed. By this 
approach, according to the shearing force between an elastic medium and residual powder, residual fine 
particles are removed and, in addition, the front face of a coat is polished. As for this approach, an appearance 
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with it is acquired. [ the large and removal effectiveness of residual powder and ] [ more beautiful than 
ultrasonic cleaning ] Therefore, it is suitable when using the member of this invention for an ornament supply 
and a sheathing supply. 

[0059] As the above-mentioned elastic medium, since itself has impact absorptive power to some extent, what 
does not damage the coat which gave striking power strong against a processed member, and was formed, or is 
not shaved off deeply is desirable. For example, saw dust, wood powder, walnut **, flexible plastics, rubber, 
etc. are desirable. Furthermore oil etc. can be infiltrated into saw dust etc. and the effectiveness or rust-proofing 
nature of surface polish can also be raised. 

[0060] Moreover, it can heat-treat to the processed member after the coat formation concerning this invention. 
As for this purpose, one is hardening of the adhesion matter. Although the curing temperature of the adhesion 
matter changes with classes of adhesion matter, generally it is 30-200 degrees C, and the setting time is about 1 

- 500 minutes. The adhesion matter can be stiffened by performing heat treatment of this temperature and time 
amount. 

[0061] Other purposes of heat treatment are increasing the particles of the fine-particles matter, or the bonding 
strength between the fine-particles matter and a processed member by thermal diffusion. It is considering as the 
coat which the pinhole of a coat was furthermore decreased and continued as much as possible. Moreover, 
homogenization of the membraneous quality by diffusion between each class of multilayers and improvement in 
corrosion resistance or a mechanical property may be meant. 

[0062] More than Mp (1/3) of the temperature of heat treatment is desirable at below the melting point (Mp:K) 
of the fine-particles matter, if heat treatment temperature exceeds the melting point of the fine-particles matter - 

- the fine-particles matter — melting — a molten bath — joining of who or members is started. The target 
effectiveness will be hard to be acquired if heat treatment temperature is lower than one third of the melting 
points. Since this heat treatment temperature must naturally be lower than the melting point of a processed 
member, this approach is applied to the processed member which consists of matter with the melting point 
higher than heat treatment temperature. 

[0063] The above-mentioned heat treatment is effective when the fine-particles matter is a low-melt point point 
comparatively like Zn, Sn, or these alloys. That is, although these Zn etc. can carry out the corrosion prevention 
of almost all the metals according to the sacrifice corrosion prevention effectiveness, it is required for coat 
structure to be close to the continuation film for that purpose. Although the sacrifice corrosion prevention 
effectiveness is not fully demonstrated in severe corrosive environment which is continuously exposed to storm 
sewage and salt water in the coat which the fine-particles matter obtained by this invention approach 
distributed, the sacrifice corrosion prevention effectiveness which gives corrosion resistance good enough is 
acquired by heat treatment. Although the coat of Zn and Sn had been conventionally formed of electroplating or 
hot dipping, since the former was a wet process, it had waste water and the problem of by-product processing, 
plating thickness was as thick as 100 micrometers or more, and a thin coat was not obtained, but the latter had 
the problem of not being suitable in the bit and piece again. On the other hand, since this invention method can 
form a thin coat in a bit and piece according to a simple dry process, it is suitable for the field of the corrosion- 
resistant coat formation accompanied by a problem by electroplating or hot dipping. 

[0064] Furthermore, although it can heat-treat in atmospheric air when the fine-particles matter is matter with 
high corrosion resistance, such as aluminum and Sn, it is desirable to heat-treat in a vacuum or inert gas. 
[0065] Moreover, the protective film of resin can also be given to the front face of the above-mentioned coat. 
This approach is effective in raising the reinforcement of a coat, and corrosion resistance, when applied to the 
coat which does not heat-treat. Even if there are few pitches and they remove residual fine particles, the 
powdered fixed force of the front face of a coat is in addition weak. Since the processed member in which the 
coat was formed by this invention approach does not have the intention of the use as a **** member, the force 
is not continuously applied to a coat from the exterior, but when under handling and a member are attached in a 
machine and impulse force and the strong force are applied from the exterior to inside, the fine-particles matter 
may be omitted or a coat may be destroyed locally. In order to prevent such un-arranging, it is effective to give 
the coat of resin. The coat of resin smooths a front face, and a fine sight also raises it, it fills a pinhole further, 
and bars osmosis of moisture. 

[0066] If resin covering is applied to the coat which heat-treated, high heat treatment temperature cannot be 
taken, but this can be sealed and closed, when full removal of a pinhole etc. is difficult, or when air bubbles and 
a crack arise during heat treatment. 

http://www4.ipdl.ndpi. go.jp/cgi-bin/ta^ 12/5/2005 



Page 11 of 29 



[0067] Although the approach of resin covering formation may make a spray or a processed member immersed 
into resin, it can form covering in the processed member in which the coat was formed as the dimension 
mentioned above substantially by adding vibration or stirring to a small coat formation medium and the resin 
for covering formation within a container thinly rather than a processed member at homogeneity. The coat 
formation medium (it is called a "covering formation medium".) for covering the processed member in which 
such a coat was formed applies the principle of the coat formation medium used for coat formation of the 
processed member mentioned above to covering formation of the processed member in which the coat was 
formed. 

[0068] Paint of the usual coating containing a pigment can also perform resin covering to the processed member 
in which the coat furthermore mentioned above was formed. In this case, in addition to the effectiveness of resin 
covering, a good fine sight can be obtained. 

[0069] Moreover, as a protective film, the plating of a metal or an alloy or the distributed plating (electroplating 
or electrolysis plating) of a metaled nonmetal other than a resin coat can be performed. It was difficult to 
perform electroplating directly as substrates are non-conductive matter, such as ceramics and plastics, 
conventionally or conductivity is the bad uneven matter like a resin bond magnet, and complicated pretreatment 
was required though it was possible. Therefore, after carrying out nonelectrolytic plating to the substrate, 
generally the cost which performs electroplating, and the method of taking time and effort were performed, on 
the other hand, this invention — a substrate — a metal — since **** which gives a rich (rich) layer firmly and 
easily is made, electroplating of the non-conductive matter becomes very easy. 

[0070] Moreover, even if it was the matter which can be galvanized conventionally, it was difficult to adjust the 
presentation of plating alloy metallurgy group-nonmetal composite coatings in the large range. On the other 
hand, since this invention forms a coat with a non-electrochemical process, its range of presentation 
accommodation is very wide. 

[0071] Moreover, conventionally, by the chemical reaction of the plating electrolytic solution and a processed 
member, plating is difficult or there was a case of being impossible. This invention makes plating possible 
easily, also when starting. There is plating to a powder metallurgy ingredient as the example. Since this has 
pore, if it makes the plating electrolytic solution contact, plating liquid will permeate even the interior and 
electrodeposition will take place to internal corrosion or the interior of un-wanting. Although what is necessary 
is to have formed the metallic film upwards by PVD etc. and just to galvanize, in order to avoid this, PVD 
needs large-scale equipment. On the other hand, according to this invention method, the substrate of plating can 
be made by the very easy approach. Although activity light metals, such as Ag and Mg, or those alloys were not 
able to be galvanized if the member to plating liquid melted, **** happened and they did not perform special 
pretreatments, such as zincate processing, according to this invention method, plating to such a member is also 
enabled by the easy approach. 

[0072] Since, as for the fine-particles matter coat of this invention used as the substrate of a plating coat, some 
pinholes are formed in the gap of the particle of the fine-particles matter etc., a pinhole may be formed also in a 
plating coat, in this case — or it thickens a plating coat a little — or the substrate of a plating coat — a 
nonelectrolytic plating coat —**** — the pinhole in a plating coat can be prevented by forming thinly. 
[0073] It is very advantageous if this invention approach is applied to coat formation to the rare earth sintered 
magnet and rare earth resin bond magnet as a processed member. Before explaining the advantage, the 
conventional technique is explained per a **** magnet and its protective film. 

[0074] As for the outstanding magnetic properties, therefore need, the increment of a rare earth permanent 
magnet is being enhanced. Almost all the rare earth permanent magnets by which current production is carried 
out are the Sm-Co system which uses Sm and Co as a principal component, and a Nd-Fe-B system, and the 
resin bond magnet combined with what depended on sintering as a manufacturing method, and resin is almost 
the case. After a resin bond magnet presses the approach of performing compression molding after mixing resin 
with magnet powder, and hardening resin after that, an injection-molding method, and magnet powder, it is 
manufactured by the approach of infiltrating resin etc. since the **** magnet contains the activity ****** 
element so much — an elevated temperature — if used in a humid environment, dispersion in the performance 
degradation by corrosion or the engine performance will be produced, and the quality of a corrosion product 
will serve as a pollution source. In order that especially a Nd-Fe-B magnet may use iron as a principal 
component, corrosion resistance is low, grant of a protective coating is indispensable, and ****** and 
electropainting, such as an epoxy resin, are performed [ as opposed to / in current and nickel plating / sintering 
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and a resin bond magnet ] as opposed to the sintered magnet. However, nickel plating performed to a Nd-Fe-B 
sintered magnet with many bits and pieces also has the problem that plating actuation is troublesome, or there 
are problems, such as waste fluid processing, as the galvanizing method was already explained, and also the 
adhesion of the plating by removal of the oxide of a substrate being inadequate is inferior. There are problems, 
like as paint of resin was also already explained, paint actuation takes time and effort. 
[0075] Moreover, since a bond magnet has the cheap price, and multilayer paint of resin is not realistic, 
monolayer paint is in use. For this reason, the corrosion resistance of a resin bond magnet has stopped at level 
lower than a sintered magnet, as a cure of this fault dissolution, giving electroplating on a nonelectrolytic 
plating substrate is proposed **** (JP,3-1 16703,A-refer to) — there is a problem which was mentioned above. 
If electropainting is used, corrosion resistance will improve a little from spray painting, but this also needs 
large-scale paint and a waste fluid processing facility, and in order to carry out by hanging to a fixture 
fundamentally, it serves as cost quantity. Furthermore, since a resin bond magnet is porosity much more, if it 
does not thicken nonelectrolytic plating fairly, it does not serve as a good substrate from a sintered product. 
Moreover, it is said that management of a bath presentation is very difficult for the nonelectrolytic plating liquid 
which uses a Nd-Fe-B system as a processed member. 

[0076] The fine-particles-pitch powder coat formed in a rare earth magnet front face of this invention has the 
following advantages. 

** In the case of a sintered magnet :; coat formation conditions that surface treatment is not needed [ as opposed 
to / especially / the conventional plating coat ] are loose (that is, it is not necessary to set up conditions 
especially bearing a Nd-Fe-B magnet in mind). Corrosion resistance can be made good by distributing fine 
particles, such as a stable oxide, for example, Tio2, MgO, Fe 203, etc., in a coat, and making [ many ] the 
content especially on a coat front face to the conventional resin coat. 

[0077] The result of having investigated the cross-section structure of the coat obtained by the approach of three 
in the example 1 which used Tio2 fine particles and an epoxy resin for drawing 12 with the electron microscope 
photograph (one 1 0000 times the scale factor [ a SEM image, ] of this) is shown. What is visible in the shape of 
a particle by the whole coat is Tio2 among drawing. An epoxy resin appears in the shape of a continuous phase 
in the upper part of a coat, the lower parts, and these middle. Moreover, it is shown that Tio2 is mixing with 
resin the particle with the indistinct profile which is visible to the lower left side of a coat. The coats made by 
this invention approach have gathered very densely [ fine particles ] so that drawing 12 may show. 
[0078] In the case of a resin bond magnet : ** As opposed to the conventional resin paint since about the same 
corrosion resistance as multilayers is acquired — the conventional single phase resin coat --********--; which 
improves sharply — by this invention method for having formed the non-hardened resin coat beforehand to a 
processed member before mixing with a coat formation medium especially First, if the resin coat is formed in 
the resin bond magnet as a processed member, the fine-particles matter and resin are pressed fit in the hole of a 
resin bond magnet, a sealing effect will be large to a ** sake, for this reason corrosion resistance will improve 
to it. this invention coat which uses the conductive fine-particles matter to the conventional nonelectrolytic 
plating-electrolysis plating has very high industrial application possibility. 

[0079] When a plating coat is formed on the fine-particles-pitch powder coat formed in the rare earth magnet 
front face of this invention, there are the following advantages. 

** In the case of a sintered magnet (comparing with the conventional plating coat) : since the plating substrate 
layer by this invention method has stuck firmly with resin on a base material front face, the plating coat which 
was excellent in adhesion is obtained by choosing a plating substrate layer appropriately to the plating layer 
formed on it. Moreover, although the plating coat usually had some pinhole, since the direct base material front 
face is arrived at as these pinholes are the conventional plating coats, the corrosion component which invaded 
from the pinhole permeates the interface on a plating layer and the front face of a base material, and tended to 
cause film peeling etc. When the oxidizing zone remains especially on the base material front face, it is very 
easy to cause film peeling. However, by this invention method, since most corrosion components from a 
pinhole are altogether stopped by this substrate layer since the good resin of anti-corrosiveness and a powder- 
mixing coat exist under a plating coat, and it is not spread on a base material front face, film peeling is lost. 
[0080] ** In the case of a resin bond magnet (comparing with the conventional nonelectrolytic plating) : 
generally the bath of nonelectrolytic plating is expensive, and since a large amount of costs start waste fluid 
processing etc., it serves as cost quantity. Moreover, several steps of adhesion force with a substrate is inferior 
to a resin coat. Moreover, generally thick-film-ization has limited nonelectrolytic plating to the thin film 5 
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micrometers or less difficultly, and since especially a bond magnet is a porous body, it gathers the pinhole of 
base material both sides, and serves as a very porous coat. Such film does not almost have the cutoff capacity of 
the corrosion component which permeates from the pinhole of the electrolysis plating film formed on it, and 
dispersion, such as film peeling, tends to produce it. Moreover, the plating liquid of nonelectrolytic plating 
tends to remain at the pinhole of a bond magnet, and becomes the cause of film peeling that this is also big. Nd 
system bond magnet which gave nonelectrolytic plating has not yet resulted in mass production for these 
troubles. 

[0081] According to this invention method, the closure of the pinhole on the front face of a magnet is carried 
out with resin, and since it is firmly stuck to the metal layer which serves as a substrate of plating by this resin 
layer further, the plating coat formed on it also has good adhesion. In order that this substrate layer may prevent 
diffusion of the corrosion component on the front face of a magnet like **, the corrosion resistance excellent 
farther as a result than a conventional method is acquired. 

[0082] Although how to form an adhesion matter layer with resin was explained by the approach explained 
above, the silicate represented by the adhesion matter of an inorganic system, for example, water glass, can 
form a glass coat in a processed member front face by being able to make it distribute the fine-particles matter, 
a coat formation medium, and a processed member uniformly and mix, and making it fall by temperature, the 
solvent, or water dilution, while mixing viscosity. Moreover, a glass coat can catch the fine-particles matter. 
Therefore, it can replace with resin or the inorganic adhesion matter can be used with resin. 
[0083] Hereafter, an example explains this invention in detail. 
[Example] Example 1 

The powder for quenching bond magnets with a grain size [ with the presentation of Fe81Ndl3 B6 ] of 100 
micrometers or less was used, this powder — an epoxy resin — 3wt(s)% — in addition, it mixed, it pressed with 
the welding pressure of 5 ton/cm2, and 220 22mm phix20mm phixlOmm Plastic solids were acquired. This for 
1 hour, and it considered as the resin bond magnet. [ 150 degrees C ] Next, having carried out 10kg (****** 
consistency of 5kg/l.) injection of the diameter phi3.0mm shot, and adding vibration with a vibration frequency 
2500c.p.m. (cycle per minute) and an amplitude of 5mm to a circular pot with a volume [ of 2.81. ], and a depth 
of 150mm as a coat formation medium, as fine-particles matter, 20g of aluminum powder with an average grain 
size of 1 micrometer was thrown in, and vibration was added to aluminum powder for 5 minutes. 
[0084] Next, it took out, after feeding 20 magnets which ****(ed) to the methyl ethyl ketone (MEK) which 
melted 10% (97% of resin, 3% of curing agents) of epoxy resins beforehand, and covered the front face by resin 
into the pot which the coat formation medium and fine-particles matter which were mentioned above are 
inserted in, and is vibrating and vibrating them for 15 minutes. Carried out 2hr heating at 120 degrees C, finally 
put into the pot of the same size with piece of walnut ** 2.0kg with a mean particle diameter of 2mm, it was 
made to vibrate for 5 minutes, and the powder of the surplus which remained on the front face was removed. 
The conditions of RH estimated corrosion resistance for the magnet which formed the coat of 10 micrometers of 
average thickness (maximum of 5 micrometers, minimum value of 2 micrometers) by the above approach 85 
degree-Cx90%. The result is shown in the left column of Table 1 as "1." 

[0085] the same approach as the following — however, it created at a time 20 magnets which changed the 
following conditions and covered powder, respectively. The result is shown in the left column of Table 1 as "2- 
1 1 ." It replaced with 2-aluminum powder and Cu powder whose mean particle diameter is 1 micrometer was 
used. It replaced with 3-aluminum powder and Tio2 powder whose mean particle diameter is 0.3 micrometers 
was used. It replaced with 4-aluminum powder and 20aluminum3 powder whose mean particle diameter is 1 
micrometer was used. It replaced with 5-aluminum powder and the Mgo powder whose mean particle.diameter 
is 2 micrometers was used. It replaced with 6-aluminum powder and 20Fe3 powder whose mean particle 
diameter is 2 micrometers was used. After replacing with 7-aluminum powder and forming the coat whose 
thickness is 5 micrometers using Cu powder whose mean particle diameter is 1 micrometer, nickel plating layer 
of 1 0-micrometer thickness was formed with electrolysis plating. Tio2 addition carried out spray painting of the 
epoxy resin which is 20%, carried out the cure at 120 degrees C for 6 hours, and formed the paint film (single 
film) of an average of 1 0-micrometer thickness in 8-resin bond magnet (example of a comparison). Spray 
blasting of the phosphoric-acid zinc chemical conversion liquid was carried out to 9-resin bond magnet, after 
desiccation, spray painting of the epoxy resin whose Tio2 addition is 20% was carried out, the cure was carried 
out at 120 degrees C for 6 hours, and the paint film (single film) of 1 0-micrometer thickness was formed 
(example of a comparison). A coat was not given to 10-resin bond magnet, but it examined as it is (example of a 
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comparison). The 20-piece each humidity cabinet test of the resin bond magnet which formed various coats as 
mentioned above was carried out, and corrosion resistance was evaluated. Test condition: RH neglect (check 
item: appearance) result is shown in Table 1 85 degree-Cx90%. In addition, in Table 1, A-E shows the 
following criteria. 
A With no total all ******. 

B Macroscopically with no rusting. There is a spotted rust [ whole ] of the microscope order of less than 10%. 
C There is a spotted rust which less than 1 0% of the whole understands visually. 
D A little big rusting is 10% or more in less than 30% of the whole. 

E There are rusting with the whole remarkable to 30% or more, a film blister, and peeling. 

[0086] 

[Table 1] 
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[0087] Example 2 

Bond magnet powder with an average grain size [ with the presentation of SmC04.8 ] of 20 micrometers was 
used, this powder — an epoxy resin — 3wt(s)% — in addition, it mixed, it pressed with the welding pressure of 5 
t/cm2, and 80 22mm phix20mm phixlOmm Plastic solids were acquired. This for 1 hour, and it considered as 
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the resin bond magnet. [150 degrees C ] Next, having fed 10kg of diameter phi3.0mm shots into the with a 
volume depth [ 150mm depth of 2.81. ] circular pot, and adding vibration with a vibration frequency 2500c.p.m. 
and an amplitude of 5mm to it, 20g of aluminum powder with an average grain size of 1 micrometer was 
thrown in, and vibration was added to aluminum powder and a shot for 5 minutes. Next, 20 magnets which 
were beforehand immersed in the epoxy resin (10%MEK solution), and covered the front face by resin were 
thrown in, and it took out, after making it vibrate for 1 5 minutes. After carrying out 2hr heating of the magnet at 
120 degrees C and carrying out the cure of the epoxy resin, finally, with 2kg of walnut ** with a mean particle 
diameter of 2mm, put into the pot of the same size as the object for coat formation, it was made to vibrate for 5 
minutes, and the powder of the surplus which remained on the front face was removed. 

[0088] It created at a time 20 magnets which covered various powder with the same approach as the following, 
respectively, and the conditions of RH estimated corrosion resistance 85 degree-Cx90% (check item- 
appearance). The result is shown in Table 2. In addition, criterion A-E in Table 2 is the same as criterion A-E of 
Table 1. The figure of front Naka and the left column means the following processings, respectively. 
1 - Average thickness formed the coat which is 1 0 micrometers by the above-mentioned processing. 
It replaced with 2-aluminum powder and Ti02 powder whose mean particle diameter is 0.3 micrometers was 
used. 

Ti02 addition carried out spray painting of the epoxy resin which is 20%, carried out the cure at 120 degrees C 
for 6 hours, and formed the paint film (single film) of 1 0-micrometer thickness in 3 -resin bond magnet 
(example of a comparison). 

A coat is not given to 4-resin bond magnet, but it examines as it is (example of a comparison). 

[0089] 

[Table 2] 
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[0090] Example 3 

The powder for bond magnets with a grain size [ with the presentation of Sm (Co0.72Fe0.2Cu0.06Zr0.03)8.3 ] 
of 100 micrometers or less was used. To this powder, 3wt(s)% was added, the epoxy resin was mixed, 
compression formation was carried out with the welding pressure of 5 t/cm2, and 100 22mm phix20mm 
phixlOmm Plastic solids were acquired. This for 1 hour, and it considered as the resin bond magnet. [ 150 
degrees C ] Next, having fed 10kg of diameter phi3.0mm shots into the with a volume depth [ 150mm depth of 
2.81. ] circular pot, and adding vibration with a vibration frequency 2500c.p.m. and an amplitude of 5mm to it, 
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20g of Cu powder with an average grain size of 1 micrometer was thrown in, and vibration was added to Cu 
powder during 5 minutes, and a shot. Next, 20 magnets which were beforehand immersed in the epoxy resin 
(10%MEK solution), and covered the front face by resin were thrown in, and it took out, after making it vibrate 
for 15 minutes. Next, after carrying out 2hr heating of the magnet at 120 degrees C and carrying out the cure of 
the epoxy resin, put into the pot of the same size as the object for coat formation at the last with 2kg of walnut 
** with a mean particle diameter of 2mm, it was made to vibrate for 5 minutes, and the powder of the surplus 
which remained on the front face was removed. It created at a time 20 magnets which covered various powder 
with the same approach as the following, respectively, and the conditions of RH estimated corrosion resistance 
85 degree-Cx90% (check item-appearance). The result is shown in Table 3. In addition, criterion A-E in Table 3 
is the same as criterion A-E of Table 1 . 

[0091] The figure of front Naka and the left column means the following processings, respectively. 

1 - Average thickness formed the coat which is 1 0 micrometers by the above-mentioned processing. 

It replaced with 2-Cu powder and the MgO powder whose mean particle diameter is 1 micrometer was used. 

It replaced with 3-Cu powder and 20Fe3 powder whose mean particle diameter is 1 micrometer was used. 

Ti02 addition carried out spray painting of the epoxy resin which is 20%, carried out the cure at 120 degrees C 

for 6 hours, and formed the paint film (single film) of 10-micrometer thickness in 4-resin bond magnet 

(example of a comparison). 

A coat was not given to 5-resin bond magnet, but it examined as it is (example of a comparison). 

[0092] 

[Table 3] 





2 5 Ohr 


5 0 Ohr 


1 0 0 Ohr 


1 5 0 Ohr 


1 


A 


A 


A 


B 


2 


A 


A 


A . 


A 


3 


A 


A 


A 


A 


4 


A 


A 


B 


B 


5 


B 


C 


C 


D 



[0093] Example 4 

The powder for bond magnets with an average grain size [ with the presentation of Sm2Fel7N3 ] of 2.5 
micrometers was used. To this powder, 3wt(s)% was added, the epoxy resin was mixed, compression formation 
was carried out with the welding pressure of 5 t/cm2, and 80 22mm phix20mm phixlOmm Plastic solids were 
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acquired. This for 1 hour, and it considered as the resin bond magnet. [150 degrees C ] Next, having fed a 
diameter phi 3 and 1 0kg of 0mm shots into the with a volume depth [ 1 50mm depth of 2.81. ] circular pot, and 
adding vibration with a vibration frequency 2500c.p.m. and an amplitude of 5mm to it, 20g of aluminum 
powder with an average grain size of 1 micrometer was thrown in, and vibration was added to aluminum 
powder and a shot for 5 minutes. Next, 20 magnets which were beforehand immersed in the epoxy resin (10% 
MEK solution), and covered the front face by resin were thrown in, and it took out, after making it vibrate for 
15 minutes. After carrying out 2hr heating of the magnet at 120 degrees C and carrying out the cure of the 
epoxy resin, put into the pot of the same size as the object for coat formation at the last with 0.2kg of walnut ** 
with a mean particle diameter of 2mm, it was made to vibrate for 5 minutes, and the powder of the surplus 
which remained on the front face was removed. 

[0094] It created at a time 20 magnets which covered various powder with the same approach as the following, 
respectively, and the conditions of RH estimated corrosion resistance 85 degree-Cx90% (check item- 
appearance). The result is shown in Table 4. In addition, criterion A-E in Table 4 is the same as criterion A-E of 
Table 1. 

[0095] The figure of front Naka and the left column means the following processings, respectively. 

1 - Average thickness formed the coat which is 10 micrometers by the above-mentioned processing. 

It replaced with 2-aluminum powder and Ti02 powder whose mean particle diameter is 0.3 micrometers was 

used. 

Ti02 addition carried out spray painting of the epoxy resin which is 20%, carried out the cure at 120 degrees C 
for 6 hours, and formed the paint film (single film) of 10-micrometer thickness in 3 -resin bond magnet 
(example of a comparison). 

A coat was not given to 4-resin bond magnet, but it examined as it is (example of a comparison). 

[0096] 

[Table 4] 
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[0097] Example 5 

Coarse grinding of the ingot with the presentation of Ndl3.8DyO.4Fe 78.2B7.6 was carried out so that a mean 
diameter might be set to 20 micrometers with a stamp mill, and it ground so that a mean diameter might next be 
set to 3.0 micrometers with a jet mill. Applying the magnetic field of 12kOe(s) to this pulverizing powder, it 
pressurized in a magnetic field and the 1 .5t /of the directions of a right angle by the force of 2 cm in metal mold, 
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and the green compact was obtained. After sintering this green compact at 1 100 degrees C in a vacuum for 2 
hours, aging treatment was carried out at 650 degrees C for 1 hour, and 120 sintered compacts were obtained. 
After grinding this sintered compact completely by the grinder, centrifugal barrel finishing dropped the corner 
and washing desiccation was carried out continuously. The dimension of a product was 20mm phixSmm 
discoid. Next, having fed 10kg of diameter phi3.0mm shots into the with a volume depth [ 150mm depth of 
2.81. ] circular pot, and adding vibration with a vibration frequency 2500c.p.m. and an amplitude of 5mm to it, 
20g of aluminum powder with an average grain size of 1 micrometer was thrown in, and vibration was added to 
aluminum powder and a shot for 5 minutes. Next, 20 magnets which were beforehand immersed in the epoxy 
resin (10%MEK solution), and covered the front face by resin were thrown in, and it took out, after making it 
vibrate for 1 5 minutes. After carrying out 2hr heating of the magnet at 120 degrees C and carrying out the cure 
of the epoxy resin, put into the pot of the size same [ 2kg of walnut ** with a mean particle diameter of 2mm ] 
as the last, it was made to vibrate for 5 minutes, and the powder of the surplus which remained on the front face 
was removed. 

[0098] It created at a time 20 magnets which covered various powder with the same approach as the following, 

respectively, and the conditions of RH estimated corrosion resistance 85 degree-Cx90%. The result is shown in 

Table 5. In addition, criterion A-E in Table 5 is the same as criterion A-E of Table 1 . 

[0099] The figure of front Naka and the left column means the following processings, respectively. 

1 - Average thickness formed the coat which is 1 0 micrometers by the above-mentioned processing. 

It replaced with 2-aluminum powder and Ti02 powder whose mean particle diameter is 0.3 micrometers was 

used. 

After it replaced with 3-aluminum powder and mean particle diameter formed the coat using Ti02 powder 
which is 0.3 micrometers (residual powder not removing), it was immersed in the epoxy resin (5%MEK 
solution), and mean particle diameter formed the coat again using Ti02 powder which is 0.3 micrometers 
(residual powder not removing). Then, residual powder with walnut husks was continuously carried out [ for 2 
hours ] the cure and removed at 120 degrees C, and average thickness formed the 20 micrometers (maximum of 
27 micrometers, minimum value of 1 8 micrometers) coat. 

After it replaced with 4-aluminum powder and mean particle diameter formed the coat using Ti02 powder 
which is 1 micrometer (residual powder not removing), it was immersed in the epoxy resin (5%MEK solution), 
and mean particle diameter formed the coat again using Ti02 powder which is 0.3 micrometers (the residue not 
removing). The epoxy resin (5%MEK solution) was immersed further after that, the residue by walnut ** was 
continuously carried out [ for 2 hours ] the cure and removed at 120 degrees C, and average thickness formed 
the 22 micrometers (maximum of 29 micrometers, minimum value of 20 micrometers) coat. 
It replaced with 5-aluminum powder and 20Fe3 powder whose mean particle diameter is 1 micrometer was 
used. 

Ti02 addition carried out spray painting of the epoxy resin which is 20%, carried out the cure at 120 degrees C 
for 6 hours, and formed the paint film (single film) of 1 0-micrometer thickness in 6-resin bond magnet 
(example of a comparison). 

A coat was not given to 7-resin bond magnet, but it examined as it is (example of a comparison). 

[0100] 

[Table 5] 
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[0101] Example 6 

Coarse grinding of the ingot with the presentation of SmCo4.6 was carried out so that a mean diameter might be 
set to 25 micrometers with a stamp mill, and it ground so that a mean diameter might next be set to 4.0 
micrometers with a jet mill. Applying the magnetic field of 12kOe(s) to this pulverizing powder, it pressurized 
in a magnetic field and the 1 .5t /of the directions of a right angle by the force of 2 cm in metal mold, and the 
green compact was obtained. This green compact was sintered at 1210 degrees C in the vacuum for 2 hours, 
gradual cooling was carried out after that, and 80 sintered compacts were obtained. After grinding this sintered 
compact completely by the grinder, centrifugal barrel finishing dropped the corner and washing desiccation was 
carried out. The dimension of a product was 20mm phixSmm discoid. Next, having fed 1 0kg of diameter 
phi3.0mm shots into the with a volume depth [ 150mm depth of 2.81. ] circular pot, and adding vibration with a 
vibration frequency 2500c.p.m. and an amplitude of 5mm to it, 20g of Ti02 powder with an average grain size 
of 0.3 micrometers was thrown in, and vibration was added to **** for [ Ti02 ] 5 minutes. Next, 20 magnets 
which were beforehand immersed in the epoxy resin (10%MEK solution), and covered the front face by resin 
were thrown in, and it took out, after making it vibrate for 1 5 minutes. Put into the pot of the size same [ 2kg of 
walnut husks with a mean particle diameter of 2mm ] as the last after 2hr heating at 1 20 degrees C, it was made 
to vibrate for 5 minutes, and the powder of the surplus which remained on the front face was removed. 
[0102] It created at a time 20 magnets which covered various powder with the same approach as the following, 
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respectively, and the conditions of RH estimated corrosion resistance 85 degree-Cx90%. The result is shown in 

Table 6. In addition, criterion A-E in Table 6 is the same as criterion A-E of Table 1. 

[0103] The figure of front Naka and the left column means the following processings, respectively. 

1 - The coat of 10 micrometers of average thickness was formed by the above-mentioned processing. 

2 - The above-mentioned processing was performed twice and the coat whose average film pressure is 20 
micrometers was formed. 

Ti02 addition carried out spray painting of the epoxy resin which is 20%, carried out the cure at 120 degrees C 
for 6 hours, and formed the paint film (single film) of an average of 20-micrometer thickness in 3-sintered 
magnet (example of a comparison). 

A coat was not given to 4-sintered magnet but it examined as it is (example of a comparison). 

[0104] 

[Table 6] 
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[0105] Example 7 

Coarse grinding of the ingot with the presentation of Sm (Co0.69Fe0.2Cu0.06Zr0.03)7.3 was carried out so that 
a mean diameter might be set to 25 micrometers with a stamp mill, and it ground so that a mean diameter might 
next be set to 4.0 micrometers with a jet mill. Applying the magnetic field of 12kOe(s) to this pulverizing 
powder, it pressurized in a magnetic field and the 1.5t /of the directions of a right angle by the force of 2 cm in 
metal mold, and the green compact was obtained. This green compact was sintered at 1215 degrees C in the 
vacuum for 2 hours, solution-ization was performed at 1 1 70 degrees C for 1 hour, 2hr aging after gradual 
cooling was carried out at 850 degrees C, and 80 sintered compacts were obtained. After grinding this sintered 
compact completely by the grinder, centrifugal barrel finishing dropped the corner and washing desiccation was 
carried out. The dimension of a product was 20mm phix5mm discoid. Next, having fed 10kg of diameter 
phi3.0mm shots into the with a volume depth [ 150mm depth of 2.81. ] circular pot, and adding vibration with a 
vibration frequency 1500c.p.m. and an amplitude of 5mm to it, Ti02 powder with an average grain size of 0.3 
micrometers was thrown in, and vibration was added to Ti02 during 5 minutes powder, and a shot. Next, 20 
magnets which were beforehand immersed in the epoxy resin (10%MEK solution), and covered the front face 
by resin were thrown in, and it took out, after making it vibrate for 1 5 minutes. After carrying out 2hr heating of 
the magnet at 120 degrees C and hardening an epoxy resin, put into the pot of the size same [ 2kg of walnut ** 
with a mean particle diameter of 2mm ] as the last, it was made to vibrate for 5 minutes, and the powder of the 
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surplus which remained on the front face was removed. 

[0106] It created at a time 20 magnets which covered various powder with the same approach as the following, 

respectively, and the conditions of RH estimated corrosion resistance 85 degree-Cx90%. The result is shown in 

Table 7. In addition, criterion A-E in Table 7 is the same as criterion A-E of Table 1 . 

[0107] The figure of front Naka and the left column means the following processings, respectively. 

1 - Average thickness formed the coat which is 1 0 micrometers by the above-mentioned processing. 

It replaced with 2-Ti02 powder and 20Fe3 powder whose mean particle diameter is 1 micrometer was used. 

It replaced with 3-Ti02 powder and aluminum powder whose mean particle diameter is 1 micrometer was used. 

Ti02 addition carried out spray painting of the epoxy resin which is 20%, carried out the cure at 120 degrees C 
for 6 hours, and formed the paint film (single film) of an average of 20-micrometer thickness in 4-sintered 
magnet (example of a comparison). 

A coat was not given to 5-sintered magnet but it examined as it is. 

[0108] 

[Table 7] 
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[0109] Example 8 

Following powder (b) (b) was fabricated by the die pressing method under the following welding pressure, and 

the 25mm phix20mm phixlOmm ring-like green compact was created. 

(b) aluminum-2.75wt%Li Gas atomization powder 

Average grain size 20 micrometers 

Welding pressure 2 ton/cm2 

(b) Mg Gas atomization powder 

Average grain size 20 micrometers 

Welding pressure 2 ton/cm2 
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[01 10] These green compacts were sintered at 600 degrees C in Ar ambient atmosphere for 6 hours. Each 
consistency of a sintered compact was 90% of true density. Every 20 following covering processings each were 
performed to the obtained sintered compact. 

1. 10kg (apparent density of 5kg/l.) of diameter phi3.0mm shots was put into the circular pot with a volume [ of 
2.81. ], and a depth of 150mm, 20g was supplied, Ti02 powder with an average grain size of 1 micrometer was 
vibrated for 5 minutes, and homogeneity was made to distribute Ti02 powder. The conditions of vibration were 
5mm in vibration frequency 2500c.p.m. and amplitude. 

[0111] Next, the member covered by the resin film by being immersed in a sintered compact was beforehand 
supplied to the methyl ethyl ketone (MEK) which melted 10% (epoxy resin 97wt% and curing agent 3wt%) of 
pitches, and vibration was continued for 15 more minutes. After carrying out 2hr heating of this at 120 degrees 
C, the powder of the surplus which remained on the member front face was removed by supplying to said pot 
and pot of the same size with 2kg (average grain size of 2mm) (apparent density of lkg/1.) of pulverized walnut 
husks, and making it vibrate for 5 minutes on the same conditions. Thickness was an average of 10 
micrometers. 

[01 12] 2. About 5-micrometer Cu film was given by the same approach as above 1 (1 micrometer of diameters 
of Cu powder, 15g use). Then, an average of 10 micrometers (maximum of 14 micrometers, minimum value of 
8 micrometers) nickel plating film was made to form with electrolysis plating. 

[01 13] 3. In this example (aluminum-Li, Mg), since aluminum and Mg have the ionization tendency very larger 
than nickel, nickel plating cannot be performed directly. Then, a member is immersed in commercial Zn 
permutation solution which consists of a sodium hydroxide, a zinc oxide, and another Rochell salt and minute 
amount additive, electrolysis nickel plating processing by the Watts bath was carried out, and an average of 10- 
micrometer nickel plating film was made to form after performing Zn permutation processing (zincate 
processing) to a front face. 

[0114] 4. An average of 1 0-micrometer epoxy resin (carbon black 20% addition) coat was formed in the 
sintered compact by spray painting. 

5. To the sintered compact, did not form the coat and it was examined. 

above powder (**) — it created at a time 20 sintered compacts which covered various powder with the approach 
of the above 1-5 using (**), respectively, and the conditions of RH estimated corrosion resistance 85 degree- 
Cx90% (check item: appearance). The result is shown in Table 8. In addition, criterion A-E in Table 8 is the 
same as criterion A-E of Table 1 . Moreover, rust is regarded as aluminum of white powder, or the oxide of Mg. 
In the case of above 3, many film peeling considered to be based on the residual of plating liquid was seen. 
[0115] 
[Table 8] 
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[0116] Example 9 

Following powder (Ha) (d) was fabricated by the die pressing method under the following welding pressure, 

and the 20mmx20mmx5mm plate-like green compact was created. 

(c) Fe-0.3%C Electrolysis annealing powder (average grain size of 50 micrometers) 
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welding pressure 3 ton/cm2 <BR> (**) — aluminum- l%Si Gas atomization powder (average grain size of 25 
micrometers) 

Welding pressure 3 ton/cm2 

In the vacuum, about (Ha), it sintered at 1300 degrees C, and sintered at 600 degrees C about (d) for 6 hours for 
6 hours. The consistency of a sintered compact was [ (Ha) ] 90% about (d) 85%. Every 20 following covering 
processings each were performed to the obtained sintered compact. 

1. Put 10kg (apparent density of 5kg/l.) of diameter phi3.0mm shots into the circular pot with a volume [ of 
2.81. ], and a depth of 1 50mm, and threw in 20g of 20Fe3 powder with an average grain size of 1 micrometer, it 
was made to vibrate for 5 minutes, and homogeneity was made to distribute 20Fe3 powder. The conditions of 
vibration were 5mm in vibration frequency 2500c.p.m. and amplitude. 

[0117] Next, by being beforehand immersed in the methyl ethyl ketone (MEK) which melted 10% (epoxy resin 
97wt% and curing agent 3wt%) of pitches, the member covered by the resin film was supplied and vibration 
was continued for 15 more minutes. After carrying out 2hr heating of this at 120 degrees C, the powder of the 
surplus which remained on the member front face was removed by supplying to said pot and pot of the same 
size with 2kg (average grain size of 2mm) (apparent density of lkg/1.) of ground walnut **, and making it 
vibrate for 5 minutes on the same conditions. Thickness was an average of 10 micrometers. 
[0118] About 5-micrometer Cu film was given by the same approach as 2.1 (1 micrometer of diameters of Cu 
powder, 15g use). Then, an average of 1 0-micrometer nickel plating film was made to form with electrolysis 
plating. 

[01 19] 3. An average of 1 0-micrometer nickel plating film was made to form a member with electrolysis plating 
after Zn permutation processing like an example 8-3 beforehand. 

[0120] 4. Thickness made the epoxy resin coat (TiO220% addition) which is an average of 10 micrometers form 
by spray painting. 5. With No Covering 

[0121] The neutral salt spray test (35 degrees C, 5%NaCl) by the JIS corrosion test approach was performed to 
the sintered compact which processed more than, and appearance observation was performed. The test result of 
the sintered compact which covered various powder with the approach of the above 1 -5 is shown in Table 9 
using above powder (Ha) (d). In addition, criterion A-E in Table 9 is the same as criterion A-E of Table 1 . 
Moreover, in the case of above 3, the blister produced much (d)s (Ha) on the plating film. 
[0122] 
[Table 9] 
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[0123] Example 10 

The following nonmetal members a and b were created. 

a. The following raw material was mixed, and powder compacting of the nickel-Zn ferrite sintered compact (it 
is 98% to consistency-true density) was carried out, it was sintered, and was obtained. 
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NiO:Fe2O3:ZnO=20:50:30 (mole ratio). The sintered compact was cut and ground and 15mmxl5mmx5mm 
Brock was obtained. 

b. The following raw material was mixed, and powder compacting of the Sr ferrite sintered compact (it is 98% 
to consistency-true density) was carried out, it was sintered, and was obtained. SrC03: Fe203=l:5.9 (mole 
ratio). The sintered compact was cut and ground and the 1 5mm phix4mm cylinder was obtained. 
[0124] The next coat processing was performed to these nonmetal members a and b. 

1. Ti02 coat was formed by the same processing as an example 8. (Drawing 10, A-**, B-**) 

2. Spray painting of the epoxy resin (TiO220% addition) was carried out. (Drawing 10, A-**, B-**) 

It cut after processing and the thickness part blanket-like voice on a nonmetal member was observed under the 
microscope. A result is shown in drawing 10. From drawing, it attaches and it understands this invention 
method 1 for the paint with them to be possible in the corner section. [ the thin surroundings and ] [ more 
uniform than a conventional method 2 ] 
[0125] Example 11 

Metal mold shaping of the plastics member of a hemispherical bowl mold with a diameter [ of 40mm ] and a 
thickness of 2mm was carried out. 10kg of diameter phi3.0mm shots is put into a circular pot with a volume [ of 
2.81. ], and a depth of 150mm, lOg of Cu powder with an average grain size of 1 micrometer was thrown in, and 
it was vibrated for 5 minutes. Next, the methyl ethyl ketone (MEK) was sprayed all over the member, the front 
face was made into adhesiveness, it invested in said pot, and vibration was continued for 15 minutes. After 
taking out the plastics member after that and carrying out 2hr heating at 50 degrees C, put into another pot of 
the same size with 2kg (particle size of 2mm) of pulverized walnut husks, it was made to vibrate for 5 minutes, 
and the residual powder on the front face of a member was taken and removed. 

[0126] About 4-micrometer Cu layer was able to be formed in the member front face by this, the resistance of 
the front face which was infinite before processing was able to decrease to 0.2 - 0.5 ohm/cm, and nickel plating 
was able to be easily performed using the usual Watts bath. Although the tape test was performed to the 
member after plating, exfoliation did not take place. 
[0127] Example 12 

The following processing was performed to 1 00 glass pieces of the heart mold shown in drawing 1 1 . When the 
MECHINO rhe chill ketone (MEK) solution was used as resin 1 .5%, and also 5g of gold dust with a mean 
particle diameter of 1 micrometer was invested by the same processing as an example 8 and it was made to 
vibrate for 15 minutes, about 2-micrometer beautiful ****** was given. Exfoliation was not seen in a tape test. 
[0128] 2. About 10-micrometer Cu leather ** was given by throwing in 20g of Cu powder with a mean particle 
diameter of 1 micrometer, and making it vibrate by the same processing as an example 8 for 15 minutes. 
Thereby, the surface electrical resistance of a member became 0.2 - 0.5 ohm/cm, and changed into the condition 
in which electroplating is possible enough. The glossy very beautiful front face was obtained by giving about 2- 
micrometer gilding with electrolysis plating succeedingly. 
[0129] Example 13 

Coarse grinding of the ingot with the presentation of Ndl3.8DyO.4Fe 78.2B7.6 was carried out so that a mean 
diameter might be set to 20 micrometers with a stamp mill, applying the magnetic field of 12kOe(s) to 
pulverizing powder so that a mean diameter may next be set to 3.0 micrometers with a jet mill, it pressurized in 
the magnetic field and the direction of a right angle by the force of 1 .5 t/cm2 in metal mold, and the green 
compact was obtained. After sintering this green compact at 1 100 degrees C in a vacuum for 2 hours, aging 
treatment was carried out at 650 degrees C for 1 hour, and 60 sintered compacts were obtained. Washing 
desiccation was carried out, after grinding this sintered compact completely by the grinder and centrifugal barrel 
finishing dropped the corner. The dimension of a product was 20mm phix5mm discoid. Next, having fed 10kg 
of diameter phi3.0mm shots into the with a volume depth [ 150mm depth of 2.81. ] circular pot, and adding 
vibration with a vibration frequency 2500c.p.m. and an amplitude of 5mm to it, 30g of tin powder with an 
average grain size of 1 micrometer was thrown in, and vibration was added to tin powder and a shot for 5 
minutes. Next, 20 magnets which were beforehand immersed in the paraffin MEK solution 5%, and covered the 
front face by resin were thrown in, and it took out, after making it vibrate for 15 minutes. Finally put into the 
pot of the same size with piece of walnut ** 2kg with a mean particle diameter of 2mm, it was made to vibrate 
for 5 minutes, and the powder of the surplus which remained on the front face was removed. 
[0130] Next, the member was heated and taken out in the 4-hour vacuum at 300 degrees C, and the conditions 
of RH estimated corrosion resistance 85 degree-Cx90% (check item: appearance). The result is shown in Table 
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10. In addition, criterion A-E in Table 10 is the same as criterion A-E of Table 1. 
[0131] The figure of **** of a table means the following processings. 

1 Tin Processing Article (Average Thickness 10 Micrometers) 

2 10 Micrometers of Spray Painting (Epoxy Resin; 2 20% Addition of TiO(s)) Average Thickness 

3 With No Processing 
[0132] 

[Table 10] 
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[0133] 

[Effect of the Invention] Since this invention can give the fine-particles coat excellent in corrosion resistance 
and adhesion to various members by the simple approach as explained above, the applicability of a fine- 
particles coat is expanded conventionally. Furthermore, the corrosion resistance which was excellent by 
applying this invention method to the processed member from which corrosion resistance conventionally 
sufficient by resin paint is not acquired can be acquired. 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the example which performs churning by this invention by the arm. 
[Drawing 2] It is drawing showing the example which performs churning by this invention by feather, and is **. 

[Drawing 3] It is drawing showing the example which performs churning by this invention by rotation of a 
tumbler. 

[Drawing 4] It is drawing showing the example which performs churning by this invention by rotation of a 
cylinder container. 

[Drawing 5] It is drawing showing the example which performs churning by this invention with rocking of a 
cylinder container. 

[Drawing 6] It is drawing showing the example which is made to rotate a container around a revolving shaft and 
performs churning by this invention. 

[Drawing 7] It is drawing showing the example which performs vibration by this invention by the excitation of 
a pot. 

[Drawing 8] It is drawing showing the example which performs vibration by this invention by the excitation of 
a flume. 

[Drawing 9] It is drawing showing the example of a flume. 

[Drawing 10] It is drawing in which attaching a coat and showing the surroundings. 
[Drawing 1 1] It is drawing of a processed member. 

[Drawing 12] It is the electron microscope photograph in which the structure of Ti02 in a coat particle is 
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shown. 

[Description of Notations] 

2 Container 

3 Arm 

4 Revolving Shaft 

5 Feather 

6 Roller 
8 Shaker 

1 0 Coat Formation Mixture 
20 Flume 
22 Screen 

24 Coat Formation Medium 



[Translation done.] 
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ni^/p^^s^-cfe i9 , mJi&nM&ixtetomz) 500 

k g^«tt5/l^l§I«Sfc3 0 0 r pm(OiBjg»M^^5 

[0014] «rtB«F^BS 52-43731 #^«tcBB^ 
a$S*rfe&^(2)<o»fl5:a«fe(D 0 *>«M»¥ 2-718 

5^ t^gp^<h-r^ 0 

[0015] 

[0 0 16] ttM£m»AttKv*T. ^»f^WI 



( 4 ) 

5 

MIC»»«lt^tt?«rllE^ttnj||ctt«EStt, if L 

a*.-cft«w*iit*c!)iT»A»c «t 5 -aa< »*»«r± 

[0 0 17] MflUJ:5i:, »JB*«MMMl0>l«J 

tcMftffilc <fc 5 JRR^fWifcK fc J: -5 Jfrfr* tffis 0 rtf S *i 
5o Wfc, »**«36S, Al, Cu, Zn, Sn, A 

u, Ag, P b J: Vinb©*4*«) J: 5 l«tti:» 

m&ztiZo * fcro j: 5 20 

[0 0 18] ffiRXB^«Se-r6AK«AlKffM:»#* 

[0019] ^_ht&0J! Lfc*»W*tttt«HM»RI¥ 2 - 
7 1 8 7 2#^«i:W:tti-6i:, AMBriH-BB^Lftv* 

52f?£T*£>£ 0 ^W^fettffllBWBIBSs 2-4 
3 7 3 iW«ilt(Bt5fc, *»ffi«r<feoftBt*riJ» 

#*#«;Kj&»o*ttftfi«!te»a : £ 5*8rc*> 

[0 0 2 0] ^±<D<t 3*fiK^iflS«r*S.-rs^i* 
fc^Kftftfr (a) ~ (d) SrffciE-rSo 
(a) »KlijKIK»*ilia^ft< tt>«J»!^*3V^r» 50 



#i?5- 3 0 2 17 6 
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i,mm±m^mmf^mm<r>±mcm^xmti,tc^m 
[0021] ( b ) #mkmt*&tox&m»&mi&m 

Rfc»ja**S:£asB*fc:ftS. a^KJ: fljS 

[0022] (c) &m&&m»i±tt9**&£-\'X& 

0 fc/h* v^ftB!**a*^A*«P lease Stt 

te^HC^O. 5mm^_h, J: t)M£L< filming 

jTStf?£o< outwits. -Tftfc>*>, ABSKric 

[0023] sim&AmittottKft&io&Qr&mit it 



( 5 ) 
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[0024] ztib<D&ft&miz£tei<*& 1 K<n&mj&j& 

fiJWSfi:: Wix, AttftJKKds 
[0 0 2 5] (d) »f(c*KttJRIR*JcftOii*ixSfc 

tt&IW?Kfi8;iaS^*5V>T, ( a ) "Cizti^fc^lB J; 5 tfi! 10 

[0 0 2 6] ±ft(Dmtir (a) ~ (d) 

[0027] ^ihk^t, tffiitm 
is. R*»jB*^i»t>L<tt2tt»*a!wfRa^btt 

K *8&S£t>oT* y/u • *y^— fc^SWMlL m^F- 

jig, ^y^*-r/K y ^.^-i^s ^y^^u>-^u^ 30 

* U~ K ^Uynt'l/y, atfUittfcl^/K *K y tfn 

#K «i«!^77^, ttJIBfcifSrffl^Sr irsftS-C* 
[0 0 2 8] »Hitt**a»»co*ffim«&— «dfT 



tfrmW-b - 3 0 2 1 7 6 
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[0 0 2 9] S tbfc, SM^It^il^V K«^fc«t 
t^^^^y^SRWwAilcWJIB***-*-*^:*^ * 

«HBwtt*3dSi««>bnst, «4aa«B»*cft»U"C»IB 
[0 0 3 0] RJc»ff*Ktt««a»*t±^»fiJiStt5 

[0 0 3 1 ] — «*rfcrf*t«f*J|»»*fc LTtt, A 1 , 
Cu, Mg, Ti, Fe, Cr, Co, N i , Zn, P 
b, S n , Rh, Ir, Pd, Pt, Ag, Au, M 

ds&So rttb^JRH-r-<T«J!BJ:9*ffi^«tLT*5 
19 , £ fc Tk^ifoK if fc: <fc S «£tttf '> ft^fcfcK BMfett 

^flEtbTV^So ^VU*. Cr, Ni, Mo, W# if 

5 0 #A«d«1*«ti--5 4:r***»f6i:, Rh, I 
r, Pd, Ag, Au4ifW:a»*S6«i:ii»*tt**i- 

rnb^i^fiR^tSo cu# 

iftta»4»*tti:««fii»tt«r*i-S<ot?, Ifcfe&JK 

5 0 N i fcae>o#T*AKw»**iffJiA»^*effl*ix 
So Zn, S ntt«fc A/ ifi-^T OAJRSr«ttBJ«jBj* 

[0 0 3 2] t7; 2/^^»*ttA*J:<? fcflrfW&K:* 
STfc 9, ±BUfc»IB-A««-fr&BIJ:0 t>»*tt^ 

MgO, Al 2 0 3 , S i 0 2 , T i 0 2 , C r 0 2 , 
MnO a , Fe 2 0 3 , F e O, Fe 3 O4 , C o O, 
N i O, CuO, ZnO, Z r O z , MoO^ii^tH 
feir^-^fci-StS^SMb*, T i N, BN^l^ 
s i c, wc, t i c##sse£ftjKfls« 

[0 0 3 3] ±Elfc4«, t9 5 y^^ftiftt»]IB*w 

«»*ift LT^^n-cv>rt> ^fcffi^: 

[0 0 3 4] mftVoWt LTttm»*tr*WBi-S*& 
tt, #*JRWfbtt»J!B, *MPlBtt»«iftlfrixbfc#« 
«»fe»»S*fc»*»llB*r«effli-5wi:3dS-e*5. L 
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[0 0 3 5] »WfoM(t ffi&SSBtt-CQ* £ $ , 

f9*#<T <tV^S— «tCfiO. 05~5 0 0jumC0 
®Kl*JT*£>So M£L<t30. l-3 0 0^m, <t<9S 
£L<teO. 1 — 1 0 0 » mWjfifflrtTfeSo — Sxt-. 

[0 0 3 6] MmffiKflcttft, RXM, *©ffe*A 

•tOftfe^a^JR, ^41, &5V>ttAl 2 0 3 , SiO 

2 , T i 0 2 , Z r 0 2 , S i cm<D^y * y * *9&, 20 

«< X&tWK^flEffSrS* It^t^ CHT^ £ e 

=*-^ «cKX7^^5/^*«:Wc9iKfr«r 

Slim, r*tfett*»-Cttfr»E**:«i:^/if*i: 

[0 0 3 7] ftK^jS«fls<Z5J0:Ifc«:, **t, tSRff^ £ 
*fts = £ft> Rft, R«, H£jl£, E9ftSgU 

[0 0 3 8] KRMjS^M^)^ (X3K) ^Sd^i 
i: bv\ 

[0 0 3 9] *»rt-CO«»Xtt*»tt«Ta'<5J:5 50 



^H¥5-3 0 2 17 6 
10 

^>ttlHl(g«i4^H*Sixy£:r-^3 (B1#RR) , Ete 
•*4^H»S*tfcffl«5 (H2#flR) , Sfc«:IS***L 
Tl*v^v>aw>~<7, Xu- K*^©*«*fc:.fc0* 

fc, 1 3 C/Tfi; 5 ic K7 h^SI*S:P 

IaltettiJcH#Sn^ K7^jK«»2*rlHlteLTt J: 

Ttif%&-et>J;v\ »p^.T|g|5^i- < t5tcS»2S: 

6 ^*-Tia(E«l4 ^»w»icH**ixyi:r— A 7 <D$fc#S 

^^«9o(t^nfc^2f^^»^^^fl O^rAttTiS 
't*^fi*ft*ft«raAttt><tV\ 2&8&2£eiE3-fr 

[0040] *)Sv^tt^c»2rtXtt^»^^^^:S9:*tb^^fe 

**0»«^*So Jr^Jt Lt, 2. 8yy^« 

^cofiS- 1 k g f , (AK^/ftHttt) 
<7)fift- lOkgf, S«LSffl5*t(Ofifl:- 1 k g f Xh 

zm&n, mmmxtei 2 k g f ktnz> 0 ~(nt$ 4 0 

H z»#<73#*LV^Dfefcli2 0-5 0 k g f T*fe5 0 
Lfc*SoT«lPai*ttl. 6 7 (= 2 0/1 2) -4. 
17 (5 0/12) kftZo 
[0 0 4 1 ] J:D*#v*#»*M£Jfl1-<5»£\ 
LX20yy 5kg f, 

(gzmtef&mm cos*- 7 0 k g f , 

Okgf i©^2 5HzH)tfl^U^Dfi 

Afil5 0kgfC*5 8 Lf:^otS»(115 0 
/8 0= 1. 8 8T'fcSo 

[0042] aaaaw^ft^ww^o^Bfttt-ft-c-e 
zx\,^m&nmmji<D±mteffoi oxh^^K # 

v^»Jt"Cf4«*p«A^±HI*: 5 J^Ttci-S r i ^» * L 

^[fi#*CPI^$n^V>^, 2Hz-2 0 0HzWKlt' 
r^(Ogg^0. 5— 10mm 
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[0 0 4 3] 8cV*-t\ «#;fr5tcD#'&Kt, Hltefc:J:»9 3g 
tffflMMcW Lf+Jtfeix-ca^s+^cjBr *>ftv> 0 L 

fc*So"C|SHHRWt6 0 r p m»Ta>o/;mffifE<Z>ftMI 

[0044] ztbizimmijat \*x\*m s \ZTjkir&m& 

&m-tZ>Zk&X%Z> 0 #£L<f2l-2 0 o co«f4^r 10 
0fc«»fcllD;iftas&fc^2 Ol^ttD 

fc* <*rv>2 oro_t«tt^-f Lfc»i*£jft/0*ft< £ fc J: 

5 0 fi»-^5V^2 2tt»«iaa5«-2 3ct«9/hS<, 

-yU7t?-/U^^C7)J^^?fMS^2 4X 

£:7i — Aft£Hc@5£U £#£ffl^£l*r5££t>KAP 

i:>y^**ri«)tl[lttT*l:*TU -*»«La»tt* 
2 3r4S»-^5v^2 2±-e*asn-5. /&ffigj&ftfr2 

4f4SiM^2 2(OT^C5S!«tfc^fls:iHliR=i^-V- 
fc, tt«L3Att2 3 1Sffi»-S*5^2 2^T«*fclK#fc: 

45, Sbi-, i:V>2 0*rl2l7(c:^^«t 5t-o<56>tFrH 
*fcf*k*Mfcf-L-C, <^2 OcD£Wffl»£'>ft<1- 30 
6r<!:^T*#5 0 rcoo-5ibtfr^i:V^2 OcDtBP 2 0 a 

*mmtetim&m 20b <t>§£asb 20b oktc tot 

[0 0 4 5] AH»aa#tta#rt&0*4^0»AJH 

Jffitf>3SA«BJ?, Sift, ma»A^RIi»«A^4iff±±< 

[0 0 4 6] fcrtTU »»ft«AHHff^»* LVMS-g^ 
®jRtt»flBXfi»KSb^fiSaC^S*»U^»Jlg 50 



*3Mm¥5 - 3 0 2 1 7 6 
12 

tmmmft : fc^c*. 

A-r 5 £ # \r& a» h m A-r a us t ra 

«jWE»«r»*^iSAbytaic»JK*KA-t-S 0 
[0 0 4 7] WBSriilliXttlf^^JcWfcS^SCi:^ 

5:tm5 (»*«3io*S) o »HBoWb^*rffi 

[0 0 4 8] £ tbic, n»«oK^<o&mmm&^»i: 
fcb^Cfe^Ct^t, fi#Mira^&8«M 

[004 9] (D#*d»lfc-c** Lfc J: 5 4«»tt*s*# 

[0 0 5 0] ©T«^45tft«La«fl5W*^W#®5Si5IWfit 
R»«IB^ r i c h left 19 , &R<0«Simflc<lfeK*' r 

i ch(cft«9, SBrttttriib9«»(oa^^a«6ij 

[0 0 5 1 ] ®fl[«(0*ffif+iffTtt»ff»ll36SEA* 

a*M ^si^7 0-9 o w/oi^aotii 

lt^ffl^tl§Ti0 2 , MgO, Fe 2 0 3 fttf-Cfc 

*#<ft«rajii3&s*)5o ^wtt-efiiiaoDtta-ejmsi. 

[0 0 5 2] *5SW^*3V>rtt, ttHARfr 
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[0 0 5 3] r«5»JIB&Bltt«l**l^*5V^"C^tt^fe 

[0 0 5 4] £ ^H^aiJftSrjUSi-SB^WJIB 
[0055] *«wogiJtt*rjllfii-6»lfc, sataWflg 

(»-<z>«jjg) t waxr4ji««>»jiB (^-^jwhb) ^ 

lit, m&ftV, Sfil, »*ft«-»HBIBw»-fr«: 
[0 0 5 6] #*iEK:;fctt5iE'&«K:, jKKSr^bfc 

S*5*if^J:f9fT5, r offifb&fittJftRSaffi, *» 

[0057] AK»«a[a^r±*«>±«c*H3e^»**s 

*ft^«tOj»l(i»ff«:l»*i-Sri:^»*LV^ 40 

-rtixhrnm-rz z t s 0 

[0 0 5 8] aSK»«co|»*^^^Ttt^K*K*ttK 



#W5 - 3 0 2 1 7 6 
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[0 0 5 9] ±iaLfcttH<75MWfr£ LTIi, 

[0060] Mn^ffis&nsAft^ttMa 

ffim<DWm\Z X V 5 ttlC 3 0-2 0 0^ 
[0 0 6 1 ] ^3®(OteCDi«Jfl, ^^S^WI^i 

i^H^t^rtr-fc^ Sb^fiABtotr^— /us 
itAttJWttKHt^ltlltlBtS r i 

[0062] M«ia<DaA»»#«fr^iH^ (m p : 

K) £XTX (1/3) Mpa±dS»*L^, ffc&Sififfi 

^tt»j!Bttitttwe»'c*» Am^mm 

[0 0 6 3] ±|5Lf:«I}j:, WWZn, Sn 

%)Xhz> 0 -fftfrh-tibtoz nft^fiiatA/ifi-^r 



( 9 ) 
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fc/h»ffip°n i- teig $ ft v * t v ^ 5 HOT** feofc 0 r 

v *o # t?ttlBJ!l«rf* 5 H*tt8E*»*o»«F^ 

[0 0 6 4] <*£K, »#««SA1, Snftif^lWfe 

[0 0 6 5] «V^H*«1 l©*JSlt ±Etfcfti 10 

;&S'>ft<, ifcaTOfMr^tfcttTt), ft*3»* 

[0 0 6 6] J»«afcltbfcflE»c»|IB*«l*riiffli-* 

[0 0 6 7] »ffl|*li»*^*fttt^^^-*)*^^W:* 

o*S— jcAB!*:»«i-5r tds-e*S. WliAK^AK 30 

teuEffl Lfct> £ 0 
[0 0 6 8] Sbfc«IB*« Ufca»Ott 

so o c^»*f±±a5Lfe»j!i««oa»^*p^r, ft 

[0 0 6 9] £fc{fcllJF£il£ LTtt»llBft»Bffifc£* 
(B*«14<^)*S) o «*T*dS-t7 5y^^, 40 

[0 0 7 0] *fca**o§M«<C«Stfcott> 50 



#i¥5- 3 0 2 17 6 
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[oo7i] flg^^o^s^ffi^KizLatttt^b 

f^aicif^gr^o m*rWtsfc*^r±p vDftif 
mzxztm&xffimtejfmc* <o «>o#oT*«rfp* 

[0 0 7 2] fto#««OT*i:*5*««W»#«S 

[0 0 7 3] »*«16, 1 7tt*»W*8felJ:j:Sftlit 

[0 0 7 4] *±IBl3lc^*5r4*^flHxfcK«*M*«**. 
V > 5 15 £ A/ if <0#±S*^fiS^rtt SmiCo i: 

n ta# a % »«-cttffl $ tt 5 £ & s tttt^fcjw* 

5 0 »i:Nd-Fe-BWtt*ti*»i:t5fcft 
ft, N i a«>o#ds**«^^, a=. ssK^F" ^WHB & 4f OT?fcft 

TV>^ 0 L^^Lft^^ ) /^#J^p ^ p^^v^N d-Fe-BS 



17 

[0075] iztctf^ FM^tem^^^tzib^ffimv) 

^JUg^ftTV^ (#i¥3- 1 1 6 7 0 3-^) £5, ± 

[0 0 7 6] #*W*cJ:D*±**^*a5^»rtSix5 

f*> jfj£41MMfc, JlMTiOj , MgO, Fe 2 O 
[0 0 7 7] 11 2CT i 0 2 B»t^tf*isffim&8i 

m Lfc*16« l 3 co^fc J: 9 #fettfc&«t<o»tB 
tttttrS^mKit^X (SEM^ »*1 0 0 0 0flf) 

5t)W35STi0 2 "CfoSo J&fflS<0±fflS, TW, r*L*>0) 

* m c iiftti «k as^*** 5/»UB x&>z>o £fc 

0 2 /^^LTV^r ££^LT^£ 0 T i 0 2 %±l-F(D 
Mfc^ftLTv*S«MBMt ( ) -CttWIfcfcRa&fe 

[0 0 7 8] ©WflBtfl" KBfc&co*^ : ft*0>«f]Jg»3S 

*3i6, 7<D«t 5\zacmzmK8LK&j6&-i-zk. mm 

[0 0 7 9] #»WJcj:9#±JH«^*BB^»fiK*ix*: 
<fc 5 4*Jjft***>5. 50 
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*ffi±»c:**WjSfe*c J; S o # T*fiJi3&5»ffitc «t 5 3&S 
< 45o 

[0080] ©#flg^^ Kar&w*^ 
o^tit^ur) :i»otit 

o§i(otv^/^bisu< 
[oo8i] *^gwfecttttf, m^mm<o\^^—/u 

[0 0 8 2] K±»WLfc*ft-cri»»^J;DABI«r» 
[00 8 3] WT, Wfc«»cJ:9*J8W«r»U<»W-r 

[^*^»J] 
mmmi 



( 11 

19 

Fe 8I Nd 13 B 6 COM^t)OtSlOO/im^T(Oi 

m&3 w t %iD^.Tii^L, 5ton/cm 2 ©» 
-CJEffi^c^LT, 2 2 mm tf> X 2 Omm 0 X 1 OmmOO 
«M2 2 08!lfc o Ctl^l5 0 o CT'lW B 1^aT 
-U WflgjBrfrflWi: L7c 0 ^M2. 8 V y h/K 
1 5 OmraiDRWy MC X fig <f> 3. OmmO 

i^iokg (ii«g5k g /y^h^) gA 

fii!lfjlfc2 5 0 0 c. p. m. (cycle per minut 
e) , fiS5mmOfiBtt^WSt, ?«l/im 10 
(7) A 1 0 g«AL5»BA 1 OdSMtrAl*. 

fc. 

[0 0 8 4] &fcfcfej^£a&^#*S/»aBl 0% (ffiflg 
9 7%, SYb^J 3 %) Sr^^Lfc^^/^^/w^ h> 

(MEK) |:i»lti®WT'io«if^2 Of® 
SAL, 1 5»IB«»S*fca»«9mLfc. 12 0tt 
2 h r»Lft«lC?WS2mmW^;l/5afr2. 0 
k g fc#»cR£1M'X03aK3/ McAtbT 5 #BOS»£ 

-C^«KJP 1 0 fx m 5/im, ft /MS 2 fi m) CD 20 

&jR£^J*Lfc:fl£&£8 5tX9 0%RHCO^T*It* 

[0085] KTraa^ft^^^fibTK^ftsrse 

XLT»*Sr««LfcBW (2-11) ^Mii2 0 
2 - A 1 t&*tCf^X.r, 1 /x mWCuS^ 

3-Al»*l:ft^t, 3/zmCDTiO 
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W^l^mCOAh 0 3 
5-AlMc^it, ?W^2^m«MgOS* 
6 - A 1 2 // m(DF e 2 0 3 

7-Al»*|Ctt^.t, WP2am(OFe 2 0 3 

8 - A 1 nm^iXTLX, l ju mOC u»*Sr 

tCct «9 l 0 a mcomm<ON i fco#Jf 3r7FMbf;: e 

9 -«MIgJIS'&flfcfftC > T i 0 2 j»*D*365 2 0%CO^7K^r 
isffim&xT'l'- tt»U 12 0^6^^7 1 
T\ TOlO^m^lgScoSJS (WIR) «r»j»Lfc (it 

-nfc^ttttU T i 0 2 Es*D*^2 0%C7^4? 

^^fl^^^U-I^L, 1 2 O c CT*6B#FB E 1= 3 r^:r U 

(Wilt) &Bj£L1t (Jt« 

«) o 

2 0MflKRLt, »*tt*:«MBLfc. : 8 

5tx9o%RHftt (^^vtmn .tvm 

[0 0 8 6] 
1^1] 



21 
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2 5 Ohr 


5 0 Ohr 


1 0 0 Ohr 


1 5 0 Ohr 


1 


A 


B 


C 


D 


2 


A 


B 


B 


C 


3 


A 


A 


B 


B 


4 


A 


A 


B 


C 


5 


A 


A 


B 


B 


6 


A 


A 


B 


B 


7 


A 


A 


A 


B 


8 


A 


A 


A 


A 


9 


B 


C 


E 




10 


A 


B 


D 




11 


D 


E 







b g»«fc:iM8»fc u ±&<o i o %&mizmm* 

C ±#<D1 0%*»lC|Sf^^M 

D ±#£<D 1 0 %J^ Ji 3 0 %*»^^*# 30 

[0 0 8 7] HJfefliJ 2 

SmCo 4 . 8 wafigSrfipoTASttS 2 0m mO^y K« 
^»*«rttfflbfc. r©»*l:x*^5/»||84r3wt% 
ADX-tfi^t, 5t/cm 2 60*PEE*-e£E*BfiK?gL-C, 
2 2 mm X 2 0 mm 0 X 1 0mmCOttM8 OflSW 

Lfc 0 #Ci^;ffl2. 8yyh;uffiSl5 0mmOP3^ 
y hie, Ki^3. 0mm(O«^10kgSAU 1 
»2 5 0 0 c, p. m. , fiS5mm©fi|ttt4: 40 
riS£>, V^ttS 1 M m© A 1 ft*^ 2 0 g 5# 

fiUA i »*t«ii*(ca»sraix./to R^fcb^i:*** 

(10%MEKW *ca»Lr*ffi«r»JIB'e 

■ofcSKt2oasAu i5»ws»^m?) 

mbfCo I^^ 1 2 0tt2 h r Wltx,f 



[0 0 8 8] £JlTIW«<0*«fe^J: Lfc 
«5S:Wn2 0fifo^t, 85^X90 %RH 

2 K^-r. fc*(0»^«^tu^ttaT 

i -±e<e>*&3k: x r> ¥-&>mm& 1 o & m<D&m^Mi& 

2- AlS*WUt, TOWO. 3jumCOTiO 

3- »/igtt'&«^^, t i o 2 mmm&2 o%<d=.#* 
i/ffim&^i'— mmiss i2ot-c6W^^ri 

i o // m<omm<Dmm (mm) «r»*Lfc (Jt« 

«) . 

(JttkM) o 
[0 0 8 9] 
[^2] 
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2 5 Ohr 


5 0 Ohr 


1 0 0 Ohr 


1 5 0 Ohr 


1 


A 


A 


A 


B 


2 


A 


A 


A 


A 


3 


A 


A 


B 


B 


4 


C 


C 


D 


E 



C 0%*li:lffit^5S» 
D ±fc<n l o %jl^± 3 o 

E 4*(D3 0%a±i:fum K-^<^ ttsfts^ 
[0 0 9 0] HS&W 3 

Sm (Co 0 .7 2 Feo.2 CUo.oeZro.oa) a . 3 

fCo :^|:x^dr^i^ 3 w t %^^JP^T^ 
I, 5t/ cm 2 tO^PjE^T'JESI^^LT, 2 2mm0 
X 2 0 mm d) X 1 0 mm^M^r 1 0 0 i!lf: a 
^ 1 5 OtT'l 0tr^a7-lWmi Lfco Kk 

8!)yb/V»S 15 0mm(Oni^yhl^ 
i£S*3. 0mm(7)^10kgSAl, ilt2 5 
0 0c. p. m. % ^(iSmm^a^Pi^^^, ¥ 
iSftfil ^mWCut»^2 0 g ftAl5MCuS* 

(10%MEKSS) fcafcLTSBfcttffi-CBofc* 

SctC, 1 2 O^T^ h r »tTx^vM^ 



n«©**.c J: 5 Lyt«^«r*n^n 2 

OfifofMt, 8 5tx 9 0%RH(7)*#-CiBAttSr 
[00 9 1] fe*(0»*tt*n-eix£JlTwiB f a«r 

20 1 x r> w-i%mm& 1 0 u mtn&m&i&fSL 

2 - C u^(C{-tx.T, WWi/imOMgOS^ 

3- CuS*C(UT, ¥^i^l/im^Fe 2 0 3 

T i 0 2 ^Di^2 0%CO^/tf3f 

1 0 um<Dmm<Dmm onr) ^jBf&vtc ota 

«) o 

30 o 
[0 0 9 2] 
[*3] 





2 5 Ohr 


5 0 Ohr 


1 0 0 Ohr 


1 5 0 Ohr 


1 


A 


A 


A 


B 


2 


A 


A 


A 


A 


3 


A 


A 


A 


A 


4 


A 


A 


B 


B 


5 


B 


C 


C 


D 



B EttWtcfMB** U tfeffrco 1 0 %*tffi\z» 



D 0%J^±3 0%*»lc^**43B» 

[0093] -mmm 4 

50 Sm 2 Fe,,N 3 <Dffi.J&&Wo¥-%M&& 2 . 5 // m<D/tf 
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25 



26 



3wt%^Dx.t^l, 5t/cm 2 <DM&jj-?EE1B 
KIT, 2 2mm(j)X2 0mm(|)X10mm£7)M 
*8 0fiftfc, CttSrl 5 OtT'lBir^^T-lW 
Jg^^t L/c 0 ^C^g2. 8 y y 15 0m 

ra^RWs/hll, iS1^3. OmmOdWlOkg 
tAL, 111:2 5 0 0 c. p. m. , 5 mmCO$g 

»S:*Ix.435Sb, ¥WSl/imOAlS^20gS 

cib^^-^mm (io%mekss) {zmm^xmm 10 

WtSof:I5^2 0«AL, 15^1I»J$^ 
fclfeffiGffiLfco M^rl 2 0TCC2 h r»Ltx^ 
^^Wl^^artfctt, fifC¥«2mmO^^ 
S»0. 2 k gi:^iMMffltl^ WXo,1fy h 

[0 0 9 4] KTHt©*Si: £ <9 Lfc 



m&&*:tl j etl2 0<®Toffr£U 85t:x90%RH 
[0 0 9 5] fc«»«*r4-ttt*Jx«TO«M: 
2-A l t&*tCftx.T, ^«CS*S0. 3 // m(/)T i O 

t, i o /i mcommcomm (mm) &mj&i,iz «t« 

«) o 

[0 0 9 6] 
[*4] 





2 5 Ohr 


5 0 Ohr 


1 0 0 Ohr 


1 5 0 Ohr 


1 


A 


A 


B 


C 


2 


A 


A 


B 


B 


3 


B 


B 


C 


E 


4 


D 


D 


E 





b Ea«ici4»ii4u £f£<z>i o%*iiciait 30 
c i o%*wna"c*)*^Ai 

D 1 0 %J£JLL 3 0 %*«»- J * ,J ^*:# 

[0 0 9 7] HJgtfiJ 5 
Nd l3 . 8 Dy 0 .4 Fe 78 . 2 B 7 . 6 <^#£j&£ t> o-f ;y 

5J:5l^»»Uo :«#SCi2kOeWlM 

^Jtft^bAffl^TatifciS^l^lfil^l. St/cm 40 
1 0 0X:X*2l$mift1&L1t&6 5 OtTl^lWM 

«i:U JHV^Ti5fe*ft«tUfeo m&><D^tW:te2 Omm<t> 

x5mmWR«T^of: 0 »M2. 8 ii y 

£ 1 5 Omm<DP3W5/ * 3 . Omm^ 

£ 1 0 k g«AU fil»^C 2 5 0 0 c. p. m. , Sffi 

5mmWi|l^D^/j;^P)> 1 m(7)A 1 

£2 0 gftAL5#P H lA 1 »*fc«*^«»**P*fe D 50 



^}:^b^C*x^^« (10%MEKS») fdg 
WLT*ffi*r»ini-e«ofc»^Sr2 OffiKAU l 55) 
IH*ttS*fc«ttDajLfco W^12 0t:t2hri)D 

mm<7)^/U^^2 k g cb^^|W]Ci^-f XGD/tf y MdAft 

/"Co 

[0 0 9 8] KTRH<o**K: J: 0 #i»*«r*llLfc 
m*&*:1n?il2 OlBfoML, 8 5<CX9 0%RH 

[0 0 9 9] feM<0**ri*n*ft«T^*«4: 

l -±Ew*Iia 9 l o u m<n&m*ffi$L 

2- AI|&*{CfttT, ¥^lft^0. 3/im^TiO 

3 - A 1 ^^id{^x.T, ¥»^0. 3/imOTiO 
. S^MlTMWLf: («B»coi»5fe-&-f) 

^ 3ijjf^i/«Mi (5%mek»s) ksjuu sv, 

3 M m£0TiO 2 
teJ&L1Z («a»<75|»*-fri") . 1 2 0^^*2 

V\ ¥-t%mm&2 0 jum (t*l2 7Mm, f/hfil8 
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27 

ix m) <D&m&]&f&\^rz 0 

4 - A 1 ffimciXtLX, 1 ix mCOT i 0 2 J£ 

x^ar« (5%MEK» KSWU WU, ¥~i% 
3/im(DTi0 2 »*t«fflfCSit*lS 

(5%MEK8») K»»U ftV^Tl 2 0t-C2l*m 

2 2 Ltm (m*m2 9 Lim, */H1l2 0 ii 



28 



10 



6 ~mm^^^. T i 0 2 tti^2 0%Wx^^r 

i o timnmmnwm (mm) ^ml^ 

«) o 

(JttMW o 

[0 10 0] 
[^5] 





2 5 Ohr 


5 0 Ohr 


1 0 0 Ohr 


1 5 0 Ohr 


1 


A 


B 


B 


C 


2 


A 


A 


B 


c 


3 


A 


A 


A 


B 


4 


A 


A 


A 


A 


5 


A 


A 


B 


B 


6 


C 


E 






7 


E 









b E«wfcf«Mfi* u i o %mm\zmmm* 
c ±&<d i o %*as(d @ 

D i o %£X± 3 0 %*ffl*c^;*:£ 

[oioi] MMW 6 

SmCo 4 .6 WlM^to^fy^y h^^^y^^/K' 

Hmi: iE^ co^r^ic 1 . 5t/cm 2 <D^"C*OBELflE» 
flc*:*fc. r*>j£»tt*JI£*-?l 2 l 0*C"C2B«B* 

>7b;Ui^l5 0mmORW>7M;> iE^<J>3. 0m 
m(D»*^10kg»AU fiB»2 5 00 c. p. 
m. , igSmmOilMx.^^f), ¥^S0. 3 
Mm(7)Ti0 2 S^^r2 0 gj8AU5»IHT i 0 2 <h#l 
#fc«»*rini;ifc. 3klc*)fe*»C«>3iaK*^aHB (10 



OfflSAU 1 5#M«»S-frfc«tt0ULfco 120 
30 1CT'2 h r Mif iiC¥^i 2 mm(D ^ ;V S 2 k 

[0 10 2] «TIWI*<0*ife^J;i!) Lfc 
i&^£r^*X-e*L2 Offi-foflSfiKU 8 5tX9 0%RH 

[0 10 3] fc««>»*tt**t*ixaTotta!*r 

2- JttB«>&Jl£:2lHlfTV\ WlP2 0/im(7)M 

40 £7f2$; 

3- jB&*SaWK, T i 0 2 1BMm&2 0%<D3=.7$*isffi 
IB**:/!'— JfclSU 12 0^6^^71^ ¥ 
*9 2 0 /imOif^M (¥K) fcflMtbfc (tfctt 

«) . 
[0 10 4] 
[S6] 
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!$m¥5 - 3 0 2 1 7 6 
30 





2 5 Obr 


5 0 Obr 


1 0 0 Ohr 


1 5 0 Ohr 


1 


A 


A 


A 


B 


2 


A 


A 


A 


A 


3 


A 


A 


B 


B 


4 


B 


C 


D 


D 



mmmm 
b gt 

D 4^1 0%J^_t3 0%**K^;fc£&3B#» 

[0105] mmm i 

Sm(Co 0 .69Fe 0 .2 Cuc.oeZ r 0 .o)) r.i <D$Lf& 
k O e 0«» «r A»» ft s6S b AS + "CK* bm.fi<Djjfal<z 

i. st/cm 2 (D^t«trafr^#/co ^(omm 

^I^T'12 15tT2W«L> 1170tT' 
1 «FraSflc{t*fTV ^8 5 0tt'2hr ^S»«»ft U8 

ft»ft*ftLfco lD B D^li2 0mm^X5mmORf 
^fcof: e ^|:t«2. 8yy^$150mmW 
RW>7h(c, t^0 3. 0mmO»^10kgSA 
U Hfb&l 5 0 0 c. p. m. % iH5mmWgl$r 
J* ¥*SffiffiO. 3^mC0TiO 2 ©*^SA 

L5^^Tio 2 »*^**^jBtt*Jni*feo fti-foib 
ti*c#>^tii*i/mte (io%meks(S) ks«l-c* 



i3rtf:f£5*9 ttJLfc 0 1^1 2 0tt'2h rMU^ 
#*^»JIB*flMbUfc«L ft«K¥J£tt«2mm<Z)*/U 
S m 2 k g t *lc|SJ U-^-C X(07t? y h HAtLt 5 #IWfi 

[0 10 6] KTra*^»lcJ: 9 Lfc 
BfcESr*iX j ej|x2 Oifo^L, 8 5tX9 0%RH 

20 [0107] fia^sc^ritix-pttaTwftia* 

2-Ti0 2 mm^iX^X, Wii^l^mWFe: 
0 3 bfc. 

3 — T i 0 2 t&^Klftx.T, 3pJS*fc&tfS 1 ^m(7)A 1 » 

T i 0 2 ffiAD**S2 0%<Z>:x.zK*>'J8 
Jffifc:*:/^— MSU l2 0t-C6i$B^arLt, ¥ 
#J2 0 ^mWJgfoM (VK) SrJKlSLfc (Jt« 
30 ffl) o 

«) o 

[0 10 8] 





2 5 Obr 


5 0 Ohr 


1 0 0 Ohr 


1 5 0 Ohr 


1 


A 


A 


A 


A 


2 


A 


A 


A 


A 


3 


A 


A 


B 


B 


4 


A 


A 


B 


B 


5 


B 


C 


D 


D 
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D ±#<d l o %JL^_h 3 o %*S8tc^*:# t^m 

E ±fc(D3 0%£U:fc:*L^«MI!N R-&*<*L, te^ft 

[0109] 3ii£#J 8 
TIB©»*4r^-Y^^^*^«t 0«»fC2 5 mm 0 X 
2 0 mm 0 X 1 0mm(D!J ^^RJE&ttfrffrS Lfc„ 

(A) Al-2. 75wt%Li ^7F7^X| 
* 

¥-&)W& 20/im 
^JPI£^ 2 ton /cm 2 

(b) Mg #;*t h^^x© 10 

W-^nS. 2 0 /i m 
^JPffi^ 2 ton /era 2 
[0 110] rtV^<DJE«&ff^Ar#0i^^-C6 OOt 

0%Tfco)t 0 »bix/tj»j|S«^ft»J: 5 

#2 0^follf; 0 

(D^2. 8 y >y h/W, i^l5 OmmWRW^ Md 
tt^0 3. 0 mmWW 10kg (£MM5kg/ 
iiyh/U) £A*K ?^Sl//mWTi0 2 »*^2 20 
0gSrSALr5»BSB$tr, ^H:Ti0 2 
fr»tk*-frfc. *»ro*fl s f4S«l*2 5 0 0 c. p. 
m. , i^l5mmTfco/: 0 
[0 111] Sc*Cfc6>*»t*, Wffi& (x^dr^9 
7wt%, 55S{b#J 3 w t %) 10%SrS^lfc^/H 

^/u^h^ (mek) icsMcsat^^tia^ 



M?5 - 3 0 2 1 7 6 
32 

ttfc. ^n^r 1 2 0t;-C2 h rflD!RL;fc«, fiK^Lfc^ 
(Wl2mm) 2kg (MMSlkg/ 

/z mT^o7t 0 

[0 112] <2>(btfflffi<Djjm\z£i9m5 /imWCul 
Srft4Ufc (Cu©ftll/im, 15gM o 

mfi?£>o#(££ gspa&l 0 /um (**MBl 4 jum, 

[0 1 13] O^H^J (A 1 - L i , Mg) K*SV^T 

tt, ai, Mg^tWbM^N i i 9#«tc*;#v> 
8Mb"*- h y * a, BMfcffitt, b r>x;H^««i 

£6mfi?N i *o^M?rlllltW 10/i mCON 
[0 114] S^^tCl^^U— ^JCJ; «9¥^ 1 0 fi 

[0115] 
[^8] 
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33 



34 





2 5 Ohr 


5 0 Ohr 


1 0 0 Ohr 


1 5 0 Ohr 




1 


A 


A 


A 


B 




2 


A 


A 


A 


A 


A 


3 


A 


E 


- 


- 




4 


B 


D 


E 


- 




5 


E 


- 


- 


- 




1 


A 


A 


A 


A 




2 


A 


A 


A 


A 


B 


3 


A 


E 








4 


B 


D 


E 






5 


E 









c ±fc<n i o%*s»^affir-t»5^^» 

D ±#<D 1 0 %J£*± 3 0 %**Jd J ^*# /«C*» 

»Jie»«^A 1 fc L<ttMg<D»fb*i*fejh,S 
[0116] ggffifll 9 

TEO»**r^7 p U'^ffitcJ:0jSlc»Lr, 2 0mmx 
2 OmmX 5 mm^^U- h*JE»ft:*rf^J« Lfc. 

(A) Fe-O. 3%C m^T^-A^* (sp 
#J&^ 5 0 ju m) 

JNR.£} 3 ton /cm 2 

(B) Al-l%Si ^ThWXft* 

2 5 Mm) 
^JD/E^ 3 ton /cm 2 
(A) iCO^TfiJfffi^-C 1 3 0 Ot-C6i§B, (B) 

(A) tCOV>-C«8 5%, (B) lCO^TJ29 0%-C&> 
ofc. Jt 5 2 O-Jr 

follf: 0 

<D^2. 8y>yh/K I^15 0mm(DRW^MC 
11^0 3. 0 mrn^W 10kg ( JLSHtflS* 5kg/ 



2 0g«Alt5MH^tt, ^CFe: 0 3 

-tir/to «»<75*ft=f*fi*|»2 5 0 0 c. 
p. m. > i|ig5mmT J fco/: 0 

[0 117] #CiC&ib£>C^ *MB# (^#*^»J1B9 

30 Why (MEK) ^tSH-Sr^J; 9, W^T' 

tl&l 2 0<CT*2 h r JPjRbfcft, teWU^/USa 
»»fi|2mm) 2kg (Mlt«fil k g/y y h 

[0 118] ©0i:^l«<Z)*&^J: «9^5 /imWCul 
Srf+^Lfc (Cu»fig 1 m m, 15 g<£ffl) o «tO 
40 «l?«)o*|:J:5¥JS l 0 A/mcoN i tb^zm&B 

[0 119] ®ffl5*t&-*>e>^i:«)^2feW8-®i:ra«^ 
ZniSW, »!?46o#|Cj;9¥^10jum(ONi 

[0 12 0] 3)^7"^— vmm&¥'%}l 0 tim 

<D=.tf*ismm&» (t i o 2 2 o%a§j&n) srfl&as-a: 

[0121] ^(D&m&m istcm&mctt u isi 
50 ^vm^m^x^^^mmwik o st, s%Na 



( 19 ) 



35 

en £tTV\ ftrnmrnzn^tzo »*«r*9u:*i-. 



#^^F5 - 3 0 2 1 7 6 
36 



[0 12 2] 





2 4hr 


4 8 tar 


1 2 Olir 


2 4 Ohr 




1 


A 


A 


C 


C 




2 


A 


A 


A 


A 


A 


3 


C 


D 


E 






4 


c 


E 








5 


E 










1 


A 


A 


B 


C 




2 


A 


A 


A 


A 


B 


3 


C 


D 


E 






4 


B 


C 


E 






5 


E 









B gttWfcttjBKMeU ±»<oi 0%*tttcMRtt;t- 

C ^^coi o%*l{c|fi-C^5^» 

D ±#<7> 1 0 %£l± 3 0 fejgft 

E 4#«)3 0%^li:fum K<$*<*v tedsft 

A, B^^®^OV>Tfi^o^^(C#^:(D^< tt^^C 

[ o 1 2 3 ] mmm i o 

T«B#A*«5«- A- B Srffra L,fc 0 

A. Ni-Zn7x7-fhW (**-<HBft^atb 
T9 8%) SrTflB^JS«-*»^b. J£»U iUtt# 
fc 0 NiO: Fe 2 Oj : ZnO=2 0 : 5 0 : 3 0 

(^•/Uit) o ««*«:«Iit, #F»LT 1 5mmX 1 5 
mmX 5mmW/o -/ ^ £r^#fc 0 

B. Sr7i7>fh»8# ($&£-Jlfl&£K:*tLT9 8 
%) *TB<0l!K»*»*U ff»U ftttLTfffc. S 
rC0 3 : F e 2 0 3 = 1 : 5 . 9 (^r/u*t) 0 
SrfflBrU fittl 5mm$X4mm^P]^j|/: 0 

[0 12 4] rjxbO^&JRSMtA, B^&CD&IH^S 

®mmffl8 bfflm&famickVT i o 2 j&k&^l 

7t 0 (mi 0, A-(D, B-(D) 

©ai7K^i/»BB (t i o 2 2o%»o) z^yis-mm 



L/c 0 (11 1 0, A-©, B-@) 

30 a— »T?oo#|Hl9ds*<a*«feOJ:9ie 

[0125] 3li£#J l l 
Ii4 0mm 1 ftf 2 mmW^fc^^a)/? 
y*SM**£fflri»Bbfc. ^92. 8 y ^/ h/K BISi 

5 0 mmCORff^^ M-iE^0 3. Omm(D|^ 1 0 
kgA*K W-mn&l ^mWCui^ 1 0 gSAU 

*1\ ^®£*£;fte£ U WIS** FrtKiRDT 1 5#W 

40 0t-C2h rM&Lfc^ flBHfcLfc^/USa (fiS2m 
m) 2 k g *#fcW*>rXo»j0>#3' McAtl, 5#W] 

[0 12 6] I tliCJ: ^) W^E^ 4 m m u 
0. 2-0. 5fl/cmC»>U il^COy y bm*m 

[0127] HifS0y 1 2 
IS 1 1 (C7^-r^«SJco^^^>t 1 0 OffifcTIEOfly®* 
50 J6Lfc 0 



37 

<D5%MEK®iR£WJ!B£ L-CttfflLfe«*M4StlS«8 
irl^C^Stcj; ¥»Sil^m©4»5gS:ttAL 

[0128] <2>mm®\8 tmm<o^m\cx r> , 

1 ^mCOCu»2 0 g^ALtl 5#ig®j£-££- <t 
ffi**0*£ffil£SLte 0 . 2-0. 5Q/cmi&t), S» 
*c±0tt2Min^AJe>o#4r*i-rt»cJ:9, 3tjR<7>*> 

[0129] mmw 1 3 

Ndi 3 .»Dy 0 .4 Fe 78 .2B 7 .6 h O-f ^ y 

^ J: 5 l-»8M*»tt: l 2 k o e ^*»S:^»t**s 6 AS! 

fflBM££r»fco rwjE»flc*rX^it'T-l 1 0 0^2* 
BJftJISLfca, 6 5 0t-ClW^«ILt6 0fi(O 



( 20 ) ^Fi¥5- 3 0 2 1 7 6 

38 

t$)of: e ]^(Cfi2. 8y^h^«Sl5 0mm(OR 
Mtfiy MC, B:^0 3. 0mm^)S^10kgSA 
U M2 5 0 0 c. p. m. , S|5mm(D||^ 
»^ftsftS&, ^«l/im^X»*3 0g^SAl 

fcBfcE4r2 0fflSAU 15»Wfii$^«ISDttJL 
/c 0 tti:?«2mm(D^;^;^2 k g t&tcm 
C^X^TKy McA*bT5#fMHg»£^ «ffi(d»e 

[0 13 0] »^8B«-S:3 0 0 < C-e4^WKffi4'r*AD*R 
LTBtflttJU 8 5 < Cx9 0%RHO*ttt»*tt«:» 

[0131] «<Dfc*<D**ttJKTO«a*r«*i-S. 

1 ^X«p R 0 (^if 10 ^m) 

2 (3L#=*V»»B ; T i 0 2 2 0%^ 
AO 

¥#JJ£U¥ 1 0 /i m 

3 tomt£ L 
20 [0132] 

[iio] 





2 5 Ohr 


5 0 Ohr 


1 0 0 Ohr 


1 5 OOhr 


1 


A 


A 


A 


A 


2 


C 


E 






3 


E 









: 8 5tx 9 0%RHfti 



B E»WtcfMS«»*U 4*©lO%*«i:Ba«t 
D ±&<d l o %J£JLL 3 o %*9Stc^*:# &3§» 

e ^3o%w±cf um fln^<*t, n&ti 

[0133] 40 

[Ell] **Wc±S«#*T— -MCJ; vftom&m* 
[El 2] *»WJ-J:5«#«r»I^J: 19 f? 5 50 



[13] *»W»cJ:6a#*EME**«>lHl»cJ: flf?? 
H JfcF'J £ ^ ir 0 Xfo 5 o 

[H4] *»Wlc:J;6jttf«rH«**^lHHEJcJ: t)f?5 
H^J^^-TEI-CfeSo 

[0 5 ] *«W*^J:5«#«rR«**«>»»^J: Dfr5 

[17] *»W*2ij:5«»*r*2x h ^aiitc J: v ft 5 * 
[0 8] *»W*cJ:51B»Srtv^fti»rj: *9 tr 

[0 9] ^(OllifcflJ&^ia^fcSo 

[010] jftKcof+#lsI«9 «r^-rS|-e*>6o 
[011] «IW(^lT'fc5o 

[012] ^^+cot i o 2 ^(Dm&z^-fm+mw 




im i o ] 

A-® 



20pm 



B-® 



[mil] 



, 15mm . 5mm 



20mm 




to 




e# mm 

flfJCQ2 VfUy v>303-§- 



